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J. Haley, turning* ^c. Metals Hainch 26, 63 

J. Whitworth, turning, &c. Metals ..March 28, ih. 
H. Stephens, Ink Stands and Peas . . March 28, ib. 

Bf . B. Lauras, Steam Navigation April 4, ib. 

H.BQQth»LQCpmojtiv@|higine Furnaces, April 4| ib. 
W. Wynn, diminishing Evaporation of Volatile 
Llqiddi^Kc. ..^ April 4, lb* 



J. Ame.sbury».curing Distorted Spine»8{e.Apirn4, 63 
W.Weekes, dressing, &c. Woollen Clottis, Ap. 4, ib. 

J. L. Roberts, Looms Aprtl 11, ib. 

R. Bull, Chfanney Caps ...April 15, Jb. 

H. N. Ahlrich» spinning Cotton April l^, ib, 

H. Stephens, and £. Nash, Colours, md Dyfiii 



Apia 



if, ». 
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D. lU^ett Ii«tte!^ Press Priuttng AprU 18, 68 

Y. Hancock, India Rubber Cloth April 18| lb. 

W. Crofts, Bobbin Net LKO»Msehinery, April 18« ib. 
aB;Haworth, and W. South worth, drying Cali- 
coesr&c, April 18 (Extension for Are ye«rs). . Ibw 

C Farina^ Fermentation * . April 16^ 64 

Z:. W. Wright, Bleaching. April 20, ib» 

W. Greafrix, Bleaching, Ice. April 22, ib. 
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Sit G. Cayley, Propelling Carriages. . . . April 25, lb. 
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...v... April 29, 127 
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W. Baker, clipping Horses Talis July 19, lb. 

'. Pearse, Wheels July 19, lb. 
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W. Southwell^ Piano Forte* August 24, lb. 
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; . . . . fee, Sep. 21, Ib. 

N. Smart, Brick making. « Sep. 21, lb. 

S. Cowling, raising Water Sep. 21, lb. 

W. J. Curtis, Steam Boiler Sep. 21, lb. 

W. A. Robertson and T. S. Mackintosh, Steam 

Engines Sep. 28, lb. 



S.Ti. Jones, Tannittg .« March 29, 64 

C. Brandt,. SiraperatTng. and Cooling.. March 31, lb. 
C. P.Devaux,preventlngBoilerExplotlons April 7, ib. 

W, Hancock, Beok^bUidiog April 8, lb. 

B.Burch,LocomotlvetanilStewn.eoglues^p. 14, ib. 
H. Backhouse and J. Grime, Block-printing 

April 14, lb. 

W. Nairue, Reeling Haohinery ...... April 14, ib. 

B. Woodcrolt, Ca^co..priutiDg.. April 18. ib. 

O. Crane, lison Soielting > J^pAl 2B, 127 

N. Partridge, OU Paints April 27, lb. 

J. Hardy, Iron Axletree, &c., making. . April ^, lb. 

C. Nickels, Caoutchouc Apriim 128 

W. Coles, Locomotives April 29, lb. 

M. Poole, Fermenting May 10, ib. 

J. Bunnet, Window Shutters May 12, ib. 

J. S. Dawes, araeliing Ores, &c ..... .. &f ay 16, ib. 

J. Amesbvj^y, caring Distortions, &c.. . May 20, lb. 
J. G. Campbeli, Silk, &c., manufacture . May 20, lb. 
H. W. Crau/urd, Preventing Oxldationt of 

Mctala..*... M»y22, ib. 

C. Guinemer, Piano Fortes May 24, 208 

W. B. Adams, Wheels and Carriages . . June 2, ib. 
W, Go»iage, decomposing Salt . , Jun« 2, ib, 



J. J. C. Sheridan, Fermentation June 6, 208 

P. B. G. Debac, Railroads June 12, ib. 

J. Llvsey, Spinning June 21, Ib. 

A. Macewan. improving Teas June 26, 288 

J. L. C. Thomas, Steani Engines July 7, lb. 

J. Spurgin, propelling Vessels July 14, lb. 

G. Nelson, Isinglass July 18, lb. 

T. Lutwyche, decomposition of Salt. . , . July 20, ib. 
W. fiell. Heating and Evaporating • • • • Jnly 21, ib. 
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: July 22, lb. 

G. Woone, Engraving July 24, 875 
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W. H. Goschen, preparing Flax, &c. August 9, ib. 
J* P. Ne^vman, Pnissiate of Potash . . August 9, ib. 

A. Smith, printing Machinery August 17, ib. 

L. W. Wright, Bleaching and Cleaning, Aug. 28, 456 

A. P. K. Rosser, Manure Sept. 1, ib. 

J. G. Hartley, Levers , Sept. 1, lb. 

J. Hunter, Stone Borings Machine Sept. 4, lb. 

H. Stephens, Colours for Dying and Writing 

Sept. 6, lb. 

T. Hancock, Cauctcbouc fabrics Sept. 8, lb. 

H. V. HunUey^securina Shins Masts.. Scot. 14, lb. 
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H. Huntley, Fuel March 14, 94 

T. H. Rufsel, making Iron Tubea. . . . March 14, lb. 

W. Sneatb, Lace machinery '. March 14, lb. 

J. Baillie and J. Patterson, propelling Vesaela 
Aprils, 111 

M. Berry, Gas, &c. Meters April 18, ib. 

M. Berry, Power Looms April 18, ib. 

H. Baclchouae and J. Grimes, Block-piintlng 
April 19, lb. 

J. Pim and T. F. Bergin, propulsion on Bail- 
ways April 25, ib. 

Baron de Bode, Capstans May 30, 224 



J. Bunnett, Window Shutters 

W. Coles, Railway Carriages 

G. Crane, smelting Iron 

N. Troughton, smelting Copper 

B. Woodcroft, Calico printing 

W. Gossage, decomposing Salt 

A. Macewan, improving Teas 

P. Spence, Prussian Blue and Plaster 

C. Brandt, Evaporating and Cooling . . 

G. Goodlet, DistiUing 

J. Spurgln, propelling Vessels 



rAQM 
Jtme 5, 288 
. June 6, ib« 
June 13, lb. 
June 14, ib. 
June 14, ib. 

July 14, sae 

July 14, ib. 
of Paris 
July 17, lb. 
July 17. lb. 
July 21, ib. 
July28,lb« 



AMERICAN. 



PAOB 

H. C. Locher, Tanning 94 

S. Underwood, conveying Rafts, &c. over Shoals, 95 
L. Emery, Tanning ib. 



J. L. Granger, preserving Milk 95 

P. Mackie, dissolving Caoutchouc 96 

W. Schultz, Spark Arrester lb. 



NOTBS AND NOTICES. 



FAOB 

Dynamometric Check 15 

Continental Railways 16 

Ancient Colours Jb. 

Preservation of Animal Substances ib. 

The British Museum jb. 

Coal in France »'»• 

New Locomotive Invention dj 

Invention of the Ever-pointed PenoUy ib. 

Coal m India ;• ib. 

Improvement in the Manufacture of Sugar ib . 

Penny Magazines ^ 

Glass Road »>• 

English Manufactures o4 

Steam Navigation of the Atlantic 80 

Fine Arts, The Napoleon Medal ib- 

Cheap Travelling • ij- 

The March of Science Anticipated. % . . . ib. 

Short and Long RaUways 96 

Strength of Paper ib. 

Steel Lettcr-press Engraving ib. 

Railway in Holstein • • • Wl 

Paris and Brussels Railway 112. 176 

Silk-worm Rearing Apparatus ib, 

NorUi London Cemetery ib. 

Beet-root Sugar Jj- 

Iron Trinkets Jo- 

True Meridian *.y • 

Steam Tug " Dragon" i»- 

Engravers Acid }°' 

New Surveying Instrument ">. 

The Euphrates Expedition H4 

Perpetual Motion Again 1 60 

London University • ip* 

Improved Percussion Tubes for Cannon. ib. 

Stevens's Patent Safety Paper ib. 

Penny Cyciopcedia ib. 

Dr. Morison's Chinese Library ib* 

American and London Mechanics 170 

Beet-root Sugar in America ib. 

Boydeirs Waggon Steam Drag ib. 

Patent Spring Folding Hat ib. 

Waste Lands ib. 

A New Fire-proof Dress 192 

New CoJfch Wheel Retarder 208 

Exhibition of Fire Escape, &c 224 

View from the Monument ib. 

Horse Flesh at Discount ib. 

Railway in Germany ib. 

New Method of Extracting Gold ib. 

Are Railways aNuisance? lb. 

Artesian WeUs 240 

Rival to the Hot Air Blast ib. 

Railway Dialogue ib. 

Free Trade 240 

Greenwich Railway , ib. 

The Chemical Chair of the London University 

College ib. 

Shalder's Fountain Pump ib. 



rAos 

Tlie Island of Juan Fernandez 255. 

Organic Remain 256 

New Materials for Paper ib. 

French Patents ib. 

New Method of Caulking Ships ib. 

Prussic Acid ib. 

Boston Piggery ib. 

Tke London and Birmingham Railway ib. 

Science in the East 288 

The Great Western ib. 

Legislative Procrastination 304 

Steam Explosion at Hull ib. 

Giiinese Literature ib. 

Cook-omotion 319 

Immense Tuns lb. 

Hailstones ib. 

New Plan for Propagating Apple Trees ib. 

Watering Vegetables lb. 

Uses of the SunFlower ib. 

Light evolved fh)m insects 319 

New food for Silk Worms lb. 

Science in tlie Legislature 320 

Steam Communication with India lb. 

Schmidbauer*B Power Carriage ib. 

First Railroad from Paris lb. 

Steam Vessels in Sweden ib. 

To Dilute Ink lb. 

Medal Striking 336 

New Bee Hive 366 

Arsenic in Candles lb. 

Electric Telegraphs lb. 

Guttenburgh*B Monument ib. 

New Method of Engraving ib. 

Turf for Steam Boat Fuel lb. 

Smelting Iron with Anthracite ib. 

Accidents of Coal Pits lb. 

Progress in Civilization ib. 

Improvement in the Steam Engine ib. 

Antiseptics ib. 

Railroads in Prussia. lb. 

Mr. Weather Prediction Murphy ib. 

Bridge or Tunnel ^om Dover to Calais 408 

Filtering Machines and Infernal Machines. ... ib. 

Pulverized Cork Beds lb. 

The Circular Cut ib. 

Galvanic Telegraph, lb. 

Road Scraper lb. 

Steam Navigation ib. 

Paper Casts of Sculpture 424 

Steam Boats in Switzerlaud ib. 

Queen Anne's Farthings ib. 

Preservation of Vessels from Fire ib. 

Effect of Climate and Cultivation on Vegetables ib. 

The Queen*8 New Dessert Service ib. 

Literary Patents ib. 

The British Association ib. 

Birmingham Railway 456 

Paris and St. Germain Railway ib. 
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GBOIiOGICAL ABOUMBNTB IN FAVOUR OF THB BLBCTRICAL THBOBT. 



BIRlflNOHAlf RAILWAY FACADE, 

We are happy to^ee that the Bir- 
mingham Railway is so far approachinflr 

' a campletioii»^ that the woi^ x>f.a grand 
facade for the entrance at the London 
teiwnus have been conunoqced. ,The 
view on our front pwee is ^rom a beauti- 
ful lithograph by ChefEns, and if the 
erection does not disapi^int the hopes 
held out by the design, it will certainly 
be the grandest elevation of the kind in 
the. metropolis. The architect (Mr. 
Hardwick) is already favourably known 
to the pubhc as the designer pf Gold- 
smith's Hall, and this.work,^ a^d not 
a Uttle to his reputatio;i. 

The erection consists .of ^^ Grecian 
Doric portico in antis, - having o^ c^b 
Bidi, in a similar style of arclutecture, 
lodges to be used as bookingrpifices, 
occupying altogether a frontage, ^f 31^ 
feet. The portico itself is 68 feet wide, 
the. height of the columns ^4 feet, and 
their diameter 8 feet 6 inches. The full 
height of the portico to the Apex of the 
pemment, is 74 feet. The works are to 
De executed in Yorkshire freestone, fro^ 
the Bramley Fall quarries. 

** In connexion with the engraving, the 
following particulars will give the archi- 
tectural reader a clearer idea of the 



Cfreeian Z^on'c PofUeo in.fmfi*^ 

Ft. In. 

Diameter of colnmns 8 6 

Height of ditto: 44 

Inta-colttiuiuation {fsom centre .to 1 07 5 

centre of columns) \ } ^ ■ 

Ditto in clear 19 

Totil width of portico. 68 

Ditfp height of ditto from.lsyel of] 
p^yement in Dmmmond-stfei^ > uf4 .'0 
to| apex of pediment. ......... J 

ZodfftifU^ as Boohmg^C^fic^, 

Height ...i 31 ^0 

Wi&i 28 

TotiUfrantagetQward8Dnunmoiid-st.ai3 6 



«BqL0OICAL ARGUMBNTS IN FAVOUR 
0;P THE BLBGTRICAL THRORY. 

Sir, — I promised in my last commu- 
nication to make some remarks on Mr. 
Mackintosh's position relative to the 
derivation of tne secondary and tertiary 
strata; I will now, with your pennission. 



fulfil that promise, prefacing my remarks 
on 'this, bead* by^gqyiAi^ some observaF. 
tions on thel^i^^of^jgdUr correspondent, 
" A Country Teacher.^ I am. Sir, as 
your. cop:esppA(^t,tru]y,says, a perfect 
-oeUeverintne electrical theory, ^id the 
story of the five moons, I consider to. be 
0«e n;iost Dlausible part ; but 'iiLthpfugh I 
consider tne theory to be correct as far 
as the observations of modem times will 
permit, I at the same time think that 
better reasons might be adduced in its 
support, especially in the geological part; 
and I am really surprized, that the wis- 
dom of the opponents of this theory, has 
not detected several great mistakes which 
Mr. M. has made, not in the theory itself, 
but in the deductions he has made from 
geology in its support. 

first, however, let me consider the 
.letter of the teacher. He S2|ys,(.t]iat, by 
.the best authority, the quant^^ ^-matter 
.gi the moon is, to that m the earth, as 1 
to 71- I would ask, on what s^thority 
does he base this equation^ ^as the 
"CJountry Teacher," found out tm which 
has so long puzzled the scientifi9 men of 
this and other countries — ^is ne .assured 
diat the moon is a solid body, aiid that 
its solidity is the same as l^iat of the 
earth? Is he even assured tl^t ihe earth 
itself is a solid body? If he hfis found 
the answer to these questions, and can 
satisfy scientific men as to their pro- 
priety, he is certainly entitled to the 
-respect and good wishes of all men. I . 
am >i)Dclined .to think for my own part 
lliat neither the earth, nor any of the 
■planets are solid bodies, and if we are to 
receive as true the calculations of such 
an .eminent .practical astjronomer as Sir 
^ohn Herschel, we must come to the 
conclusion, that thev are of different de- 
gree^ of , solidity ana density. He states 
that the density of Saturn does not much 
exceed that of a cork ; and if the density 
of ^e^e planets be so diffident, is not 
also the density of the moon different 
from that of the eurth ? It certainly is in 
my opinion, and a little calculation with 
a few equations, would in some manner 
enable tte "Country Teacher'' to tell the 
difference ; and then he will be better 
enabled to proceed with his equation. 
M. De la Beche says in the beginnmg 
of his researches in theoretical geology, 
that '* the sun and the known planets of 
our solar system are of different den- 
sities ; it therefore follow^ that the ma- 
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teriak of which these bodies are respec- 
tively formed are either different, or do 
not exist under precisely the same con- 
ditions ia each. Hence a g^ven density 
is not necessary to the existence of a 
planet,, and consequently, there is no 
argument h priori against Uie supposition 
that the density of a planet, such as the 
earthy may have changed during the 
lapse of time/' £ven allowing the sup- 
position that the moon is a solid body, 
the e<iuation of the " Country Teacher" it- 
self is wrong. If he were to compute 
the solid contents of the increased dia- 
meter of the earth (18.5564 miles) and 
the solid contents of the moon (allowing 
it to be solid) and inform your readers 
which wotdd contain the most matter, 
and what was the difference — ^if he will 
do this r may perhaps look at his equa- 
tion again. He seems to be sadly afraid 
of wlmt may happen to future genera- 
^ons. Let me tell him I am littl^ in*- 
chned to think, that any natural pheno- 
nema would cease on account of the 
existence of man, or of any class of ani- 
inals; earthquakes and storms pay no 
respect to the presence of man, nor would 
the fall of a moon. In the last part of 
the letter he says that the near approach 
of the moon would cause a second de- 
luge, before the shock took place. If I 
hm tried to bring before your readers, a 
proof of the fall of a aattellite, I could 
not have done much better than by en- 
deavouring to prove, that the strata show 
marks of a repitition of such deluges. 
Let the " Country Teacher" examine the 
strata, and he wiu find there has been a 
deluge, then a, concussion, then again a 
deluge accompanied with strong currents, 
such as the returd of Titters, driven away 
by the suclden fall of a great body into 
their* ba«n« The moon on its near ap- 
proach to the earth would occaeion on 
that part nearest te it extremely high 
tides or a delude ; then would follow the 
concussiorf; then the watfefs wotdd be 
driven back with great force by the con- 
cussion, and'wbuld afterwards endeavour 
to return as fkr as possible to their former 
basin, and eventually, after several fluc- 
tuations attain their level. 

I have thus flkr, I hope, treated the 
onions of your eorrespondent with mi- 
iity and respect, and I nope for the sake 
of the cause he upholds m #111 do the 
same, and not descend to abuse or scur- 
ri%'in the place of argiuaent; I am not 



like ''a Coontrjf Temper" ashftm6d of 
my name,* but I have added it as a sngt- 
porter of the electrical theory — and I 
stand as a supporter wiUing' to receive 
any odium which may occur ; liot like 
the '' Country Teacher" sheltering lam- 
self undclr an assumed name, mdy to 
Kttreat if my cause fidls, ot if it tikoM 
prove true to ooin^ before the world ato 
Its suppoiter. 

Mr. Maffikintoeh stys that the dii. 
fereiide in edftipoiition and appeanmoe 
of the 99cbhaury and tsftbryf sCnitft, 
wdth the prinunry rocks, ai« sonie 
nroof that tne mat&r of these rocks has 
been* obtasned from diffeient soiu'ces; or 
that die secondary akid teiiiarf gtnXa, 
ar& the matters of whkh the mostts weffe 
composed^ and he has carried the at^ 
ment further by drriding; them inU> four 
periods. Mr. M. happiKl' is not like 
some of the opponents di this' theory, 
positive and dogmatical iu' the ak^guments 
Jie has used; and il I miijr jpdge bytfas 
tenor of his cwnmuniiintiona, he' wtt 
pardon me for endea^rouiiiig to set YoA 
rights especiidaf when bt GBaMA^ a»- 
kaowledgesi^that he is not so thoitni^y 
acquaintmi with geologvad ftets as ht 
dmld wish to be. ^ 

It nay be a9 well to msn^n thut tb^ 
crust of' die globed ii composed nearly, if 
not idt6getlier,of sixteen coottbnxmly cuied 
sin^dei Bubstaiwbs, which are* dios ena^ 
mevaled and ckwod by M. De la Beohst 
according totlM&rie8pddiveim|)ol1m<ie. 
Simple, ttot metaUie stiftstances. 

1. Oxygen. 

2. Hj£ogen. 
3i Nitrogen. 
4» Carbon. 

5. Sulpher. 

6i Chlorine. 

7. Fluorine. 

8. Phosp^ioms. 

Metallic bases of th» aftkalieaaBd eivdM. 

1. SiMcium. 

2. Altanihiti*!. 

3. Potassium. 
4: Sodinm. 

5. MiigDtesium* 

6. Calciunt 



* now doei It ajipeaJr, l&6t tHiT" CJbutitit T^tf^ftSh-** 
to ulUMed ofUii ii«nR^> Hfl ha4 ad»|»f«lrt(>^l« 
turt, aa- aqoaymoto lisaatuile, bat wlfftt of that ^ 
So haye bandrtds ot mea' wfioae name* are aa 
orniuneat to' 6ar Utetatara.* 

t DeUBkbei]tet.Tlieo;OcoI. piSCMt 
B 2 
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> MeUdb, the oxides of which are neither 
nlkalies nor earths. 

11 Iron. 

2. Manganese. 

If we analize the various rocks and 
compaFe the results, we shall not find 
such a great difference, as we should at 
first sight be led to imagine: for in- 
stance, we will take granite, which has 
itself such a great variety of composition, 
as to contain in one case 47 sifica, 10 iron 
oxide, 16 clay or alumina, 11 potash, and 
4 magnesia; and clay slate, which to all 
appearance is decidedly of a different cha* 
racter, contains 49 sihca, 23 clay, 11 iron 
,Qxide, and 5 potash; so that the difference 
between them is not so great as we should 
-be led to imagine, if we were to judge 
only by their outward character and ap- 
pearance. The graywacki^ groxxp, ajy^ain 
with the conglomerates, san£tones, lune- 
stones, clays and sands of the secondary 
and tertiary strata, are evidently formed 
from the detritus of those or simUar rocks 
towhatl have mentioned. The matter of 
which the old red sandstone is composed 
consist .of fragments {)erfectly visible and 
bdoxj^pjog to theprimitive rocks, as ffranite, 
nrimitive slates, quartz, &c., and the mat- 
xer of thisTOck resembles very nearljr in 
nature the rocks of the neighbouring 
mountains ; the millstone grit of the co^ 
measures is a rock evidently formed of 
the detritus of .pre-existing rocks; round- 
ed partides of other rocks .are distinctly 
seen in it, and among them felspar. The 
red marl' or the new red sandstone, has 
also every appearance of being formed of 
the matter of other masses; and many 
geobgists thinks, that it is formed by a 
great agitation of the waters, which have 
washed down the looser andmore exposed 
materials, of these elevated rocks which 
ffeneraUj surround it, as the carbonif- 
ferous hmestone, the old red sandstone, 
slates, greenstones and other rocks. If 
we examine the coal-field of Somerset- 
ghire, we shall find a large tract of red 
marl, situated in a valley surrounded bv 
the old red sandstone and the carbonif- 
ferous limestone; it is evident that the 
red marl, is formed in this case by the 
action of water on the surrbundinff mils. 
I should thus be led to conclude that 
the secondary and tertiary strata are not 
directly formed by the aepoaition of a 
moon, (although in many cases the matter 
of the satdlite may enter into their com- 
position,) but that they are formed of the 



detritus of pre-existing masses, either of 
the prior rocks of the earth, or of the 
matter of which the first deposited moons 
were formed. It may then be reasonably 
asked me, what would be the condition 
of the satellite after it had fallen ? I dare 
say some of your readers have seen in 
frosty weather when the pools of water 
have been frozen, stones, &c. sticking in 
the ice, which have been thrown there 
perhaps by boys to see how strong it 
was ; if not, let any of your readers, or 
the " CoimtnrTeacner" for them, take a 
stone, and throw it on the ice, and he 
will find, if the ice be not too .thick, or 
the stone thrown with too great a force, 
that it will stick in the ice, part being 
imbedded and part exposed to view, in 
proportion to the thickness of the ice, or 
the force by which the stone was thrown. 
Just so, I think, would be the condition 
of a moon if it fell to the earth's surface, 
it would penetrate a considerable way 
into the earth's crust according to the 
velocity with which it fell, or the thick- 
ness of the earth's sohd crust, (for I never 
can be brought to believe that the earth 
is of a stoney substance throughout its 
whole diameter) and form a chain of 
mountains, such as we see at present 
existing on the surface of the earth. I 
could, if your space would allow, show 
that this is the only reasonable mode of 
accounthiff for these high elevations ; and 
that the doctrine of central heat beins 
the only cause is entirely wrong ; but I 
must leave it for the present, wislung the 
theory success, and hoping the " Country 
Teacher,'* with others, will be yet de- 
fenders of that which they now oppose. 
I remain. Sir, 

Yours respectfully, 
Joshua Thorns. 

March 37th, 1837. 



SIR HUMPHRY DAVY, and- 



(Sed Umgo intervallo !) 



--————— John Herapath. 

'* He lifts up his leg at the noble beasts 
carcase, 
And does^-all a dog so diminutive can." . 

MOORK. 

Sir, — ^The readers of the MechaiUcs^ 
Magazine, can scarcely yet have forgotten 
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the retj respectable figure which Mr. 
John Herapath cut in its pages a year or 
«o ago, — ^how swaggering!^ he enacted 
for a brief space the part of railway cen- 
sor, (self elected thereto) and how sound- 
ly he got thrashed in the end for his 
pams — what havoc was made of his 
racts by your acute and intelligent eor- 
pondent U. — and what fun of his ma- 
. thematical pretensions by my erudite and 
much esteemed friend Iver M'lver. Never 
was Hterary discomfiture more complete 
-—never exposure and disffrace more 
richly merited. Wordy as the wight is 
by nature, he had not at last a single 
word to say for himself; he was litenSly 
beaten dunio — convicted beyond all fur- 
ther denial of talking prodigious non- 
sense, and — something more. But Mr. 
John Herapath is like not many persons 
else in the world (God be thankea !) 



■** things like him must stmg 

And higher behigs suffer * * * 

Tis the reptfles nature." 

He may be said, therefore, to act but 
" after nis kind" in seeking no interval 
of repose from his appointed office in the 
economy of nature — ^m darting his fangs 
as often as opportunity offers, at any of 
that higher order of oeings on whose 
skirts his lot is cast. When last 
Mr. John Herapath thrust himself upon 
the worlds notice, it was as the reviler of 
Sir John Rennie, and his Brighton line 
of Railway, for certain alleged faults, the 
worst of which were afterwards proved 
to be matter of pure invention. Now 
his censure has tucen a higher aim; it 
is at the bust of Davy — one of the 
brightest ornaments of modem science, 
that he spits his venom. 

" Though he roar'd pretty well— this the 
puppy allows 
******* 

He vastly prefers his own little bow-wowa 
To the loftiest war note the lion could 
pour." 

Nor is Davy the only " lion" at 
whom the "imppy" thrusts out his 
tongue; there is not one of the same 
noble tribe whom lie does not treat with 
the like " puppy dog" insolence. That - 
there may oe no mistake, I shall, with 
your leave, Mr. Editor, quote Mr. John « 
Herapath's own words. 

" It is pretty generally known from a 
series of letters that appwed in the TVnie* 



newspaper during the yean 1826, 1827, and 
part pf 1828, which ended in the expuMm 
of the tool of my opponentir, Sir H. Davy 
from the presidency of the Royal Society, 
that J am in possession of discoveries re- 
specting the principles and laws of Natural 
"Huloaophy that hare enabled ME to sohre 
problems hitherto defying the utmost sf- 
roRTS of the scientific world, but which prin- 
ciples, &c., owing to the treatment I ex- 
perienced, havenever beenpublieh^finth the 
exception of a few detached portions." 

Sir Humphry Davy expelled from tha 
presidency of the Royal Society, in con- 
sequence of any letters which ever ap- 
peared in the Timee from Mr. John 
Herapath, or which could ever possibly 
proceed from Mr. John Herapath s pen! ! 
Monstrous supposition — monstrous false- 
hoodl No man before Mr. John Hera- 
path ever presumed to apply the term 
expulsion to Sir Humpmys vohmtarv 
resignation, from ill heidth, of the high 
office he held — l^o other man perhapa 
could be so ungenerous, and so base. 

"The tool" too, forsooth "of his op- 
ponents. What opponents? I never 
knew that he had any within the walk 
of the Royal Society. I remember to 
have heard the letters he speaks oli 
laughed at for their measureless impu- 
dence and conceit — ^but that, I am sure, 
was the utmost notice they ever elicited. 
He told us then, as he tells us now, that 
he is "in possession of (but keeps to 
himself) discoveries respecting the prin- 
ciples and laws of natural philosophy 
that have enabled him to solve problems 
hitherto defying the utmost efforts of the 
scientific world.** But whose word had 
we for all this ? Mr. John Herapath's 
own. And whose word have we now ? 
Still Mr. John Herapath's own! I 
should be glad to know what Mr. John 
Herapadi has ever done for science that 
should entitle his word to any authority 
wbatever in the scientific world ? What 
useful discovery has he ever made^ 
What real hdp ever given to the march 
of science ? Tliere is nobody who might 
not safely assert quite us much as Mr. 
John Herapath does,, if he would only, 
like Mr. Jonn Herapath, keep the bushel 
measure, dose shut upon the wonderful 
light which be asserts to be shining 
beneath. The m^bability is, that he is 
as i^orantof the efforts of others in any 
particular department of philosophy, as 
ne is msmif estly incapable of appreciating 



Digitized by LjOOQIC 



GAS 8TOVB8. 



Ihem wiih lainieBs and 'Uberdity . Nay, 
it is quite certain, that such must be the 
case ; for no nmn with a spark pf true 
philosophy in him could possibly demean 
hinvBelf after .the manner of Mr. John 
Herapath — ^foreyer proqlawM^ Jiimself 
the prpfpundest) ^est, d^yerejst ^men^ 
apd nev^ at any jime living proof of 
his l^ei^;pAore thf^l .^.^^-pat^cl* ser^ 
pwt-tQ9thed, y«i^^cffiifi\«8 kpgi^ffit. 
lan^Sir, 

Yqut coi^tant reader. 

Camdsn NiU. dd April, 1^. 



GAB SXQyf^. 

Sir, — i am pleased to obeerve that my 
former communicaikion upon tliis subject 
inserted in No. ^01, has attracted the 
attention of tw!0 fii your eorreepondents. 
Col. Macerone, m Iffb. ^OS, and O. H. 
in No. 706. To ^dke teter I feel oUiged 
for the information he has fumiished, 
and for the attoilion he has ^yen to the 
matter. 

Before I used a guB stove I had one of 
the description menjtiocked by Col. Mace- 
rone, ^ch 80 dried the air as to make 
the room quite unpleasant^ and it was 
for ^m reason, wilb others, I considered 
gas, if properly xhaaaged would be more 
advantageous { and 1 think the plan I 
haye now adopted, and idiich I shsii 
nresently atate, is preferable to any I 
have ^et aeen for the purpose for whi^ 
I use it$ and that tibe heat obtamed is 
superior to that denyed frpm coals in 
ihe usual manner, besides aeyeral other 
materiid benefits. 

i haye burnt gas, both in an c^en and 
a cloise stoye, in ^e same apartment,and 
found the effecte of the former to be 
qnite ia accordance with the stateipenta 
of C. H., and beheve Ihe air in a confined 
room to be thereby rendered yery in^. 
jurioos for restoration. When I wrote 
to you before, I was usinff a close stove, 
ana the burnt air was drried off by a 
pipe about ma. inch a^ diameter; but I 
found the steam prodooed was ao trouble- 
some and disagreeably, tiiat I tried sere^ 
lal alterations unti^ i came to the method 
I now use. I have mcreased the size of 
the pipe to three inches and a half in 
flhametar, and find Ihat the steaqi ia 
tiiereby entirely got lid of; and though 
i^ might at first si^ appear that i pipe 



of such large dimensions would carry 
off too much heat, yet this is not the 
case, for by means oi a yentiiatioB at the 
end of the pipe the draught is decreased 
so as only to be eufficient to let the gas 
bum fre^y. 

The foMowing is a rough sketch of my 
present stoye, for which I must apolo- 
{[ize, not being an artist. 




I^ is 2 feet 5 ipche9 high, and stands 
o^ i^et 3 inches from the floor, 7 inchea 
sqi^e at the b<^ttom, and 5 inchea 
square at the tpp t mine is inade square^ 
but a round one '^qvXd answer equally 
as well. It will be seen by the above 
that it is nierely a double cone of iron, 
made of what is, I believe usually called 
sheet iron. The two cones are joined 
iogether j|t t^e fop and ma4e air ti^. 
The inner cone is made tap<gnng at the 
bottom, around which the ^ biuns in 
a r^ng, an3 betweei^ the two iron casings, 
so that Z|o air from tke gas can possibly 
enter the apartment, l£e whol0 beinfi^ 
carried off throng^ the pipe d, which ia 
epntinii^d oi^tinto an open passage : with 
Ae former small pipe the gas^Jdfcmi) 
* very mudi, there not bein^ flfufficiei^t 
vent for the air, but with 3ie present 
pipe (3^ inehea) It burns very w^; the 
gaa pipe is intiod^^tced as marited at c. 
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and rests upon the bottom of the stove, 
wMch'is made nearly dose to the inner 
cone, so as only to allow enough' ah* to 
keep the gas burning to enter. It would, 
however, be better probably to have it 
quite dose round the inner cone and 
regulate the admission of the air for the 
gas by a slide or ventilator. At first I 
had the bottom of the stove under the 
gas open; but I think' that by the supply 
orair being restricted, the iron becomes 
miore heated, and of course warms the 
room better. The external surface of 
the stove' being heated, of course gives 
out some Warmth to the apartment 'as 
wl^ as the pipes, which may be carried 
aS round % in the same manner as for 
hot wtat^ri but the ]princi;pal wamith -is 
derived'fitoni'the adr' which drcUlates 
f^'the nddtUe of the stdve from'6. t6 a. 
both' ends being Ic^' open, e±6eptihg 
metety 'a. ventilator plalced at the top. 
Tlie t!ottbm of the inlier c6ne should be' 
smaQ; so as not to admit' more air than ' 
will be heated in its passage up^ tUci fetove; 
and a gilating might be placed in the mid- 
dlbuf the mner cone to prevent the 
drtraght being too rapid if tne stovd be 



in yctar correspondent C.H.- stated, 
thbt no exact information can be given^ 
aa id the cost and coiisunrption of xhese 
stoves,"! have made particular observa- 
tions respecting -mine, and wiU give you ^ 
that result. Ilie cost of th» stove and 
pipe is imder £2 ; gas ring and fixing 
about 15s.^ My room is 9 feet high, 6 
wide and 13 feet long. I have a ther- 
mometer in it and always keep the tern- 
peratufQ/ even in the Coldest days between 
55 and 60 deg.^ (I think there is hardly 
any other method by which such an 
e^en temp'erature could be obtained, and 
it' is < raised or lowered at pleasure by ' 
nterely tttrning the stop-cock of the ga!k 
p^.) The gas ring is 4 inches sqYiare" 
aitd contains 40 hole^. The gas is 
uiudHy turned about half on. I bum by a ' 
tHreehght meter; andfromirepeatedcal- 
ctctaitiotiB inade at various times I find ' 
that 'upon a genenad average the gas 
consumed: .is .\md&tfive feet an hour, so ' 
thit 100' feet, (which is here charged ' 
1|. 2<f.) wotdd last tipwards of 20 hours. 
I %m thtis mimxte as^ I have never yet ' 
seen 'any^mich partreulars given, and I ' 
i]li%u^6 they wotdd form sufficient data 
fc&rsoiy personjsr who might wish to reckon 
tlfe&qienset)fi^arheatmg inwh^l con- 



ceive quite an unobjectionable method 
There are many advantages ^nrhich I need 
hardly enumerate — such as, ho smoke, 
no smeU, no dust, no trouble in Ughti^hg 
a fii^, nor any attention required to 
keep it alight afterwards ; the power of ^ 
oblainin^ an^ required temperatiire, and 
maintaining it at an equal height.' jN^b 
chimney necessary, nor imy danger frctm 
sparks, as the stove may be set any where 
wfth perfect safety. I will, however, now 
conclude for the present, and should 
further information be required by any 
of your correspondents, I shall (if in my 
power) be happy to afford it. 
I am, &c. 

EVANDBR. 
17th March, 1837. 



RIGHTS OF INVBNTOR8. 

Sir,— >The plainest truths are usually 
so overlaid by attendant circumstances, ' 
that it is lon^ before they are disen- 
tangled ; and before they are so disen- 
tangled, it seems they cannot be generally 
understood. How else. Sir, are we to 
account fof the slow, the very slow pro- 
gress both of the sciences, knd th^ arts 
which relate to the rights and coMi- ' 
tution of society ? 

One would have thought that no righli 
could p6ssibly be clearei*, than that of 
property arising from production by anjy * 
effort, whether of hand or heaid, — ^that 
is, whether of labour or invention. The 
right as arising from labour, was long iii 
establishing itself in organized society'; 
and for want of its estabhshment inniune- 
rable mischiefs scourged all the nations, 
and the places have not yet passed 
away. The right as arising from mven- 
tion, seems to be but just now struggling 
into light and strength. 

The design of the patent laws seems 
hitherto to have been, not to protect 
justly the inventor, but to extract from 
mVentors the greatest possible liuniber of 
inventions; thebenefitofthepUbli<*(whieh 
pdblic is in the present base a sophistic ' 
cai personification) being the justifying; ' 
rekson. But like other schemes 6f profit ^ 
a^^st right, it has signally defeated it- ' 
self. The classes from 'Whom invehtiohi^ 
and improvements wotQd most abun- 
dsbltly, and most efficaciously come, 
furnish 'only such as genius and per- 
severance can^ thrust oy maiirf forfce " 
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through th^ penary and inju8tic& which 
in^prison them, and of the greater part 
of these they are robbed. And so I 
conceive it must be as long as the 
devisers of patent laws concoct only 
cunning schemes to keep down the num- 
berof patents — ^to ensure the respecte- 
bility of patentees — ^to obtain a proof that 
the patentee has the means of working 
out his invention, — or to effect other ir- 
relevant, minor, or mischievous objects) 
the arguments or pretences of the ma- 
jority of those who defend the principle 
of the present laws. Would it not have 
been bM tbasonable in days of personal 
danger on the highway, to defend that 
state of things because it kept poor men 
from the cost of travelling, and from 
losing the love of home, — that with 
safer roads no one would know where to 
look foi« his servant, or how to trace a 
thief; that danger in travelling prevented 
the sedition wluch might arise from the 
two easy intercourse of the labouring 
classes — ^that it engendered a bold and 
martial spirit which was worth, more 
than the wrong it permitted; that the 
expense of safety made travelling a dis- 
tinctive gratification of those who alone 
ought |;o indulge in it; and by other 
sudi arguments — as to defend the prin- 
dple of the present patent laws by those 
usually employed? . Why should not 
the law defeno inventions as zealously 
and as jealously as it defends our houses, 
and our highways ? And why may not 
tocial. effects be anticipated from this 
new security, given to this most important' 
branch of natural right, as extensive and 
as conducive to human happiness as 
those which have followed from the es- 
tablished security of person and of ma- 
terial property ? 

I am not forgetting that there are 
other interests to protect besides those 
of the persons who have invented. An 
uncultivated common may justly be trod- 
den over in any direction, by anjr human 
being whatever^ though the unprove- 
ments on the cultivated patc;h by the 
side of it, are as justly defended from 
intrusion. Just so, whatever of science 
or art has been appropriated by mental 
labour, is theirs to keep^ to sell, or to 
^iye away, who have so laboured, (the 
Umitation of the right as to time is ano- 
-ther question) — ^but the infinite remainder 
is for whoever will use it, and may be 
appropriated in any part, by whoever will 



create a ri^t to it. But: in both 
and especially in that of intellectual 
property, public and individual justice 
unperatively require that the appropriated 
portions should be defined by unhidden 
landmarks.^ 

The first step, and an indispensable 
portion of any just and effective system 
of patent laws, is tberdfore, the publica- 
tion of all that has been patented, — con- 
densed, classed, disencumbered of ob- 
scuring forms, with correct references to 
the actual specifications; and so published 
and deposited, that the working inventor 
can have free and cheap access, m any part 
of the kingdom, to tms information. To 
say that the present enrolment and cus* 
tody of the specifications is, for any .pur- 
pose of. justice towards succeeding in- 
ventors, a publication, is a fiction which 
insults the multitudes it injures. It waa 
with great pleasure I read your advocacy 
of some such step as this, in your lai^ 
week's remarks on the Patent Bill, now 
before Parliament. 

I have now^ as on a former occasion, 
to ask pardon for whatever may appear . 
dog[matical in these observations; my 
design has been to bring the argument 
into little room. Should, therefore, any 
of your readers entertain other views, I 
beg to assure them I shall not ht the 
least gratefiil of those who may benefit 
by the discussion of them. 
I am, Sir, 

Yours with great respect, 

J. Chapman. 



MR. MACKINNON'S PATBNT LAW 
* AMENDMENT BILL. 

Sir, — In offering through the mean» 
of your journal, a few observations upon 
the general features of this bill« I do not 
intend to interfere with the. editorial 
notice of it, given in a late number. I 
propose radier to allude to the principles 
of ameUoration in our law ana practice 
relative to letters patent for inventions 
which the bill embodies, — ^than to dis- 
cuss its particular clauses. Those prin- 
ciples, as may be gathered from Mr. 
Mackinnon's speech upon the first read- 
ing of his bill — consist in altering the 
present mode of obtaining the grant, in 
simplifying the ofiScial process^ in the 
abrogation of the ^vemment stamp 
duties, and in lessemng of the genenu 
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expenses of patents for ib» united em- 
pire, and in affording better securit^r to 
patentees and inventors. The practical 
difficulties which encompass the combi- 
nation of these desiderata, in an act of 
parliament, can only be appreciated by 
those who possess an intimate know- 
ledge of the evils and imperfections of 
the existing S3rstem of patent grants, and 
who have actually given their attention 
to the framing of legislative improve- 
ments suited to the requirements of the 
case. The details of a truly efficient act 
for the ample security of the inventive 
talent of the country, can only be found- 
ed upon a calm review of the evidence 
reported by the Committee of Inquiry, 
upon patent law and practice, appomted 
hy the House of Commons m 1829» 
aided by a broad and liberal estimation 
of the close connexion which exists be* 
tween our national prosperity, and pro- 
tection to our national genius employed 
in the discovery of improvements, in the 
various branches of art and manufacture. 
Now in the examinations before that 
Committee, the general weight of the 
evidence, of the most practical and en- 
lightened men, was in nivour of the sub- 
stitution of a commission, or some nmilar 
power, for the consideration of petitions 
and matters relative to the grant of in- 
vention patents, in lieu of the cumbrous 
antiquated machinery of the existinir 
mode. The reports, reYerences, warranto; 
caveats, oppositions, — ^the sign manuals, 
signets, and seals of the present system, 
were denounced by almost every man 
examined, who was unconnectea with 
the official ^duties and emoluments of 
the present complicated forms. Mr. 
Mackinnon's bill professes to simplify 
all this process by the estabUshment of 
a permanent 'commission of scientific and 
capable men, who shall regulate an im- 
nroVed system under sanction of the 
Lord Chancellor; and who shall deter- 
mine, in the first instanice, as a court, 
matters relative to patents for inventions. 
Certainly, aU new detaiLs, should under 
sueh a commission, be as simple, and 
inexpensive as they can be rendered, con- 
sistently with the great object of public 
security, and protection to inventors. 
The commissioners will certainly have 
no sinecure station allotted tiiem; but 
still their salaries should be of that mo- 
derate amount, that should be deemed 
but a fiur equivalent for the talent and 



industry required under this new system* 
The first clauses in Mr. Mackinnon's biU, 
should, undoubtedlv, have been such as 
declared the general principles of protec- 
tion to patent property, and specific 
ameliorations in that respect, — ^in which 
points the bill appears deficient. But 
when we consider the great difficulties 
of preparing a bill which should embrace 
the various necessary improvements — and 
the failures which have attended the 
several attempts to- legislate upon this 
" intricate and important subject" since 
the Committee sat — and when we con- 
sider that the Committee found the 
matters so difficult, that they actually 
left it in the lurch, and framed no report 
upon the evidence,' as ordered by the 
House — ^we cannot but feel obliged to 
any member, who takes up the forUum 
hcpe, and in the face of repeated failure^ 
engages the attention of the legislature 
to the subject. Mr. Mackinnon's bill is 
open to all improvements that mavbe pro- 
posed in Committee ; he has in nis place 
pledged himself to the support of every 
efficient amelioration offered; the least 
that he is entitled to expect in response 
to this manly pledge, is the support of 
the public voice to enable him to redeem 
it by advocating the second reading of 
the bill,* and presenting to the House 
sensible and practicable clauses as im-, 
proVements upon it, so that the great 
objects which Mr. Mackinnon {H-ofesses 
to nave in view, may be worked out, and 
be by the wisdom of Parliament, com- 
bined into that practical, rational ame^ 
lioration of our patent law, which fihall 
eventually bring forth and render avail- 
able to the national prosperity-^the 
nughty hidden intellectual resources of 
the inventive talent of this commercial 
empire. . . 

I am, Sir» your humble servant, 
Amicus Fatslim, 

2OU1 March, 18S7. 



SOLUTION OF THE FIRST GEOMETRI- 
CAL QUESTION. — BY X WESTMIN-- 

8TER SCHOLAR. See VoLxxvi. p. 400. 

Problem 1. Given, the base, the verti- 
cal angle, and the ratio of the segments 



* We undentand that Measn. Mackinnon and 
Bainea do not intend to proceed wHh the bill.— 
Ed. M. M. 
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of tho Straight line as divided by the 
centre of the inscribed cirde, and drawn 
ffom the vertical angle to the base — ^to 
conelruct.the plane triangle. 



Let m f> be the given ratio of the sides, 
and upon A B, the given base, d^cribe 
a segment of a circle, A C B, containing 
an angle equal to the given vertical an- 




. Bisect the urc A C B^ in D; join 
_ A, D B, and from the centre D,,and 
distance D A or D B ; describe the cir^ 
cle A B E, in which.place A E, a fourth 
jKTonortional to mn emd A B, and let 
A E meet the circle A D B in G. J6in 
AB, C B, BE; then shril AG Bbe the 
triangle reouired. Bisect the anglfes 
ACB, GAB by the strwght lines AK 
GK, andletGK meet the base AB in^ 
H. Then K is the centre of the in-- 
scribed circle. 

Then, because the angle A G B » 
A D B s: twice the angle A E B, also^ 
the angle A G B is bisected by the line : 
H ; hence the angle A G H = AE B, 
consequently, GH is parallel to B E •* . 
AB:AE:: AH:AG::HK:GK; 
but by construction m : n :: A B : A E ; 
hrenceHK:KG::m:». Wherefove^&c. 
W. W. D. 

I>eao*t:Y«Ml,,Hwch4rd, laSJ. 



ON ORIGINALITY OF INVBNTION. — 
MR. WIVBLdlB FIRE-ESCAPE. 

Sir,-^'WteneTev a shu^le contrivance 
i» made known, and it bscomeB olim- 
portanoeito the pvAi&c, there ave^ ev«t to 
De. found persons .to take, advantage of 
the inventor, because he. hks not pro- 
tectedhunself by patisut: I 'am induced ^ 
to make this. remark, in consequence of 
staM mention of my name iii^ p. 490' of 
your Magaaine (No.'70g), in whSeh con- 



siderable value is putmpon a pair of 
ioheels whkh ascend the^ front <^ a house 
to the first lengftkoiMr, Merryweather's 
ladder: but, how far Mr. Mi became 
the person who first had recourse to 
wheels either for his elevator or the^ said 
ladder, must appear in the statement 
which follows : — 

In the early part of the year 1829> I 
gave some attention to fire-escapes, — ^net • 
with, a view 'to pirate the work of any 
matBy fold at that time I had never seen 
an eseaae of'a]:]y:kind.r I heard <^ at- 
tempts having been made to ascend a 
rope up to the highest window-of a house, . 
which nad/a»/Mijr and it occurred t6 me • 
that an' elevaier constructed i^t^ the 
principles of that which Mr. Merrywen- 
ther claims- to be his inifentumy mi^ht 
answer, the purpose. Such a maehme 
as this I /rt^ contrived, and brou^t 
into pid[>lic notice on the 4th of August, , 
IftSQ. Reporters of' newspapers at* 
tended its ezhibitioQ> and a notice of it- 
appeared in the'Ewamnsr and others ; f 
the Mommff- HerM' ci Xh» 8th Au^st. 
gave a long And correct account of the > 
machinery and its performance* .''Of> 
the eleviUar,'* it states, — "It consists 
of aMuimber (^hollow wooden tubes, 
about five^or six. feet long, and an inch 
and a'half or two inches in diameter, the- 
top <of each being lined with copjier. 
These^fitinto eadi other, till the nilole 
reaches 'the third or fourtii story <of a . 
a •housei At the top of them are two iron > 
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wheels, with a projecting iron rod," &c. 
The above trial took place at the dwell- 
mg of Mr. Savage, in Tltchiield-street, 
Oxford Market, "nie time occupied was 
four minutes and a half; in that time 
six persons descended from the window 
in the roof, four storvs high. Now, aa 
^r. Merryweather*s elevator did not ap* 
pear in public for some months after, 
and was in every mpeot UHe mine^ I 
cannot beUere it to be the tKrentton of 
Mr. l^eiTjweather, but a direct copy 
Irom the true originai bv mjseif. 

In the spring of 1836, I contrived an 
escape ladder upon a different plan to 
any yet ofi^nred, at the top of which 
was a pair, of wheels $ a model of the 
same was exhibited at the yestry-room 
of St. Pancras, at the time I gave a lec- 
ture upon the subject of escapes. Shqrtly 
after, 1 was at an exhibit^an^pf 4fr. ifefe*- 
rifw^^tier^f lad^, whl(:h had na tokeeUj 
lk\i\ on my observing to the Treasurer 
of th^ Committer for fire-escapes in St. 
Vmvim the advantage whkh would be 
derived &oni the app&cation of vheebi to: 
the SxKt portion of. the series^ such 
wheels were afoed acoordiiigly, and ex- 
Mbited shordy after. It appears also 
that Mr. Barley had suggested the 
same idea to Mr. Merryweatner, whose 
mechanical powers appear to require the 
united efforts of others, to help him 
tj^pugl^ in bo^Qwed robes. 

The tfmmme Society for Fire^^^capes^ 
e^tajb^h^ in March last, was formed 
through n^ys^> by calling public meet* 
^igs ^ my ovur es^nce, without the aid 
^ ^y one of the Bdembears who prid& 
ijhdii^eli^ a« b«suaig of the South-Weat 
]i)JM3l3iot of St.. Bancras Society lor Fire- 
Escapes. TheHumaneSociety has adopt- 
ed my fix^e-eseape ladders, which I shdl at 
any time he< most wiBing to work in 
oompetitioii with any other which may 
be Seemed ifie best 

I aadi Sir,, your most obedient,. 
Mi veiy hun>Metservaaft, 

A»BAHAM WrWLL. 

Camden TWzi, Ktirch 23, 1837. 



WALTER FOB FUEL. 

BASfifited I^iMAd,r-Tweb^ yeaiifr «|g« 
I piw|)08ed to yon, tibtatr teifegnphio inr. 
telligence might be. h^ by ue electric 
sbodt throii^ a chain of conductors, to 
sHiy ttttent; the signals to be given by 



firing gunpowder at given stations in 
the hne of correspondence. Two year» 
sdTterwards the experiment was tried, 
either in consequence of iny suggestion 
or otherwisef between two vessels afloat 
at some distance from each other; the 
conductors passed from the first vessel 
to the mast head, and then to the deck 
of the second vessel, and thence back to 
the machine : gunpowder was fired by 
the electric fluid at Doth the points men- 
tioned, and the shock returned to the 
jar, as I supposed it would, without any 
perceptible loss of time. 

Have you the boldness to propose to 
the pubhc, that at some future time, un- 
der the forming hand of science, com- 
bined with practice,^ water may be 
tJSBp FOR FUEL? Now, "let no dogi 
bark;** I am not gjoing to throw a bowl 
of water ostv^^ ki^f^ fire! 

Water is dmmfi99fmi^ hy el^e^tidcity,. 
9o4 Wk hmg 4nQomfm^ ^ feselvcd 
into gftMSi cS ai higMjrisfiammAblfi na- 
if^acei Eleotricity is: bconjgbl into action: 
by the resioolution of a^ aiFcvlav phto oi 
glass with certam aceoto^Manaienta oA 
easy attusmemt : a pkt» of glass of 
IB inches cBameter wiB prodaee mefe* 
electricity than tfie human body lover 
to endiu«„ and w91 decompose a Uttie 
water ; but what is to prevent a steam- 
engine from turning twenty or a hundred 
plates of glass of 12 feet diameter ? Of 
water, we know there is enough; oi 
electrici^Y the store is wholly inexhaustir 
ble; and we^sh^ll never lack glass, while^ 
fiiojlis may W dig:gcd;, aijud kelR (kali in 
aH its foTBRs) continues^ to grow— and that; 
win grom wHck ift cultivated. 

Ycfu will percdcve thab I pnopoae: the^ 
possibility of uamg thessr oxygRs and 
nydrogen ffases in aid, or instead ol^ 
other futel, m mmitime nanrigalioii — and 
t^n, the world is an open boo^. 

rt has pleased God to give to man- 
kind, his ciuidren, little by uttle, as their 
capacity could bear it, of tne tremendous 
powers of hid. natural creation, fbr their 
use^ at thear peril always* to apply or ta 
miaaj^* bis, j^ft^ii ^ence new; wonders^ 
qi, ^e3ief^i^ have graduall)^ n^old^d, 
wbich«; to thcr age. gone by, would h»ve 
appeared impoasible and absurd; I^ ia^ 
my belief thai watec is the. moa^ cQi»r 
bttstibls of all tilings, that naturally aod;> 
ptentifidly occur tp u»; and) whether this- 
hmt of n»ie be received^ or noy I hftve 
no doubt llMtt, in due course^ of time^ 
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the principle referred to will be brcmgki 
into operation. 

I am, respectfully, 

Edmund Fky. 

M Month 87th, 1887, Blshopsgate-ttreet. 



AN EXPBB.tMBNTAL BNaUIRT IXTO THB 
MODES OF WARMING AND VBNTILATINO 
APARTMENTS. BY ANDREW URB, M.D. 
r.R.S., ETC. 

Bead before the Royal Society on the 16tb ofJuoep 
1836. 

2. (Prom the ArchUeclural Magazine for April). 

Tub subjects of warming and ventilating, 
apartments, in reference to the comfort and 
health of their inmates, have lately excited 
a great deal of attention. The commissioners 
delegated by government to inquire into the 
circumstances of factory labour adverted in 
their reports to some of the expedients em- 
ployed for ventilating certain cotton mills ; 
and, more recently, a select committee of 
th« House of Commons has considered and 
reported upon the best mode of ventilating 
and warming the new Houses of Pariiament. 
In an extensive tour which. I made, during 
the. two preceding seasons, through < Eng* 
land> France, and Belgium, to investigiite 
the applications of chemical and mischanieal 
science to manufactures, I paid particular 
attention to these subjects, so interesting to 
science, as well as humanity; and I have 
had my mind professionally turned to them 
by the Directors of the Customs Fund of 
life Assurance, on account of the very 
general stato of indisposition and disease 
prevailing among those of their officers 
(nearly 200 in number) engaged on duty 
in the Long Room of tiie Custom House, 
London. I- now respectfully submit the 
result of my observations and experiments 
on these points of publio interest to the 
Bojral Society. 

The symptoms of disorder experienced by 
the several gentlemen (about twenty in 
number), whom I examined out of a great 
many who were indisposed, were of a very 
uniform character. Ihe following is the re* 
suit of my researches : — 

A sense of tension or fulness in the head, 
with occasional flushings of the countenance, 
throbbing of the temples, and vertigo, fol- 
lowed, not . unfirequently, with a confusion 
of ideas, very disagreeable to officers- oecu- 
ped with impcNTtant, and sometimes intri-< 
case, caloulations. A few are affected with 
unpleasant perspiration on their ^ sides.' — 
The 'vdiole of them complain of a remarka- 
ble coldn^ess and languor in their extremi- 
ties, more especially &e legs and feet, which 



has become habitual, denoting languid cir- 
culation in these parts, which requires to be 
counteracted by the application of warm 
flannels on going to bed. The pulse is, in 
many cases, more feeble, frequent, sharp, 
and irritable than it ought to be, accord- 
ing to the natural constitotion of the indi- 
viduals. The sensations in the head oc- 
casionally rise to such a height, notwith- 
standing the most temperate regimen of life, 
88 to require cupping, and at other times 
depletory remec&s. Costiveness, though 
not a umform, is yet a prevailing symptom. 

The sameness of the above ailments, in 
upwards of one hundred gentlemen, at very 
various periods of life, and of various tem- 
peraments, indicates clearly sameness in the 
cause. 

The temperature of the air in the Long 
Room ranged, in the three days of my ex- 
perimental inquiry, from 62 deg. to 64 deg. 
of Fahrenheit's scale; and in the Examiner's 
Room it was about 60 deg., being kept some- 
what lower by the occasional shutting of the 
hot-air valve, which is here placed under the 
control of the gentiemen' ; whereas that of 
the Long Room is designed to be regulated 
in the sunk ' story, by the fireman of the 
stove, who seems sufficientiy careful to 
maintain an equable temperature amidst all 
the vicissitodes of our winter weather. Upon 
the. 7th of January, the temperature of tho 
open air was 50 deg., and on the 11th it was 
only 35 deg. ; yet, upon both days, the 
thermometer in the Long Room indicated 
the same heat of fi'om 62 deg. to 64 deg. 

The hot-air discharged from the two 
cylindrical stove-tunnels into the Long 
Room was 90 deg. upon the 7th, and at 
110 deg. upon the 11th. This air is diluted, 
however, and disguised by admixture with a 
column of cold air before it is allowed to 
escape. The air, on the contrary, which 
heats the Examiner's Room undergoes no 
such mollification, and comes forth at once 
in an ardent blast of fully 170 deg. ; not un* 
like the simoom of tiie desert^ as described 
by travellers. Had a similar nuisance, on 
the greater scale, existed in the Long Roorn^ 
it could not have been endured by the mer- 
chants and other visitors on business ; but 
the disguise of an evil is a very diff(N'ent 
thing from its removal. The direct air of 
the stove, as it enters the Examiner's 
Room, possesses, in an eminent degree, the 
disagreeable smc^ and flavour imparted to 
air by the action of red-hot iron ; and, in 
spite of every attention on the part of the 
fireman to sweep the stove apparatus from 
time to time, it carries aloog with it abund- 
ance of burned dusty partictes. 

The leading eharaeteristic of the air in 
these two rooms is its dryness and disagree'- 
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•ble mdL In the Lou; Room, upoo tlio 
lltb, the air indicated, by Daniell's hygro- 
meter, 70 per cent, of chryness, while the 
external atmosphere waa nearly saturated 
with moisture. The thermometer connected 
with the dark bulb of that instrument stood 
at 30 deg. when dew began to be deposited 
upon it, while the thermometer in the air 
stood at 64 deg. In the court behind the 
Custom-house, the external air being at 
3& deg., dew was deposited on the dark 
bulb of the hygrometer by a d^ression of 
only 3 deg. ; whereas in the Long Room on 
the same- day, a depression of 34 deg. was 
required to produce that deposition. Air, 
in such a dry state, would evaporate 0*44 in. 
depth of water from a cistern in the course 
of twenty.four hours, and its influence on 
the cutaneous exhalents must be propor- 
tionally great. 

As cast-iron always contains, besides • the 
metal itself, more or less carbon, sulphur, 
phosphorus, or even arsenic, it is possible 
that the smell of eir passed over it in an 
incandescent state may be owing to some of 
these impregnations ; for a quantity of noxi- 
ous effluvia, inappreciably small, b capable 
of affecting not only the olfactory nerve8> 
but the pulmonary organs. I endeavoured 
to test the air as it issued from the valve in 
the Examiner's Room, by presenting to it 
pieces of white paper moistened with a solu- 
tion of nitrate of silver, and perceived a 
slight darkening to take place, as if by sul- 
phurous fumes. White paper, moistened 
with sulphuretted hydrogen water, was not 
in the least discoloured. The faint impres- 
sion on the first test paper may be, proba- 
bly, ascribed to sulphurous fumes, proceed- 
ing from the ignition of the myriads of 
animal and vegetable matters which con- 
tinually float in the atmosphere, as may be 
seen in the sunbeam admitted into a dark 
chamber : to this cause, likewise, the offen- 
sive smell of air, transmitted over red-hot 
iron, may, in some measure, be attributed, 
as weU as to the hydrogen resulting from 
the decomposition of aqueous vapour, always 
present in our atmosphere in abundance ; 
especially close to the banks of the Thames, 
below London Bridge. • 

When a column of air sweeps furiously 
across the burning deserts of Africa and 
Arabia, constituting the phenomenon called 
simoom by the natives, the air becomes not 
only very hot and dry, but highly electrical, 
as is evinced by lightning and thunder. Dry 
sands, devoid of vegetation, cannot be con- 
ceived to communicate any n<»dous gas or 
vapour to the atmosphere,, like the malaria 
of marshes, called miasmata ; it is, hence, 
highly probably that the blast of the sknoom 
owes its deadly malignity, in reference to 



animal as well as vegetable USe, simply to 
extreme heat, dryness, and electrical dis- 
turbance. Similar conditions, though on a 
smaller scale, exist in what is called the 
bell, or cockle, apparatus for heating the 
Long Room and the Examiner's apartment 
•in the Custom-house. In consists of a 
series of inverted, hollow, flattened pyramids 
of cast-iron, with an oblong base, rather 
small in their dimensions, to do their woHl 
sufficiently in cold weather when moderately 
heated. The inside of the pyramids is ex- 
posed to the flames of coke frirnaces, which 
heat them frequently to incadescence, while 
currents of cold air are directed to their ex- 
terior surfaces by numerous sheet-iron chan- 
nels. The incandescence of these pyramids, 
or bells, as they are vulgarly called, was 
proved by pieces of paper taking Are when 
I laid them on the summits. Again, since 
air becomes electrical when it is rapidly 
blown upon the surfaces of certain bodies, 
is oocnred to me that the air which escapes 
into the Examiner's Room might be in tiiiB 
predicament. It certainly excites the sen- 
sation of a cobweb playing round the head, 
which is well known to all who are fkmiliar 
with electrical maohmes. To determine tfaia 
point, I presented a condensing gold-leaf 
electrometer to the said current of hot air, 
and obtained faint divergence, with n^^tivo 
electricity. The electricity must be im- 
paired in its tension^ however, in conse- 
quence of the air escaping through an iron 
grating, and striking against the flat iron 
valves, both of which will tend to restore 
the electric equilibrium. The air blast, 
moreover, by being diffused round the glasa 
of the condenser apparatus, would some- 
what mask the appearances. Were it worth 
while, an apparatus might be readily con- 
structed for determining this point, without 
any such sources of fallacy. The influence 
of an atmosphere charged with electricity in 
exciting headache and conlhsion of tiiought 
in many persons, is unirersally known. 

The fetid burned odour of- the stove air, 
and its excessive avidity for moisture, are of 
themsdves, however, sufficient causes of the 
general indisposition produced among tha 
gentlemen who are permanently exposed to 
it in the discharge of their public duties. 

From there being nearly a vacuum, as to 
aqueous viqponr, in the said air, while thera 
is neariy a plenum in the external atmo- 
sphere round about the Custom-house, the 
vicissitudes of feeling in those who have ocw 
casion to go out and in frequently must be 
highly deteimental to health. The perma- 
nent action of an artificially desiccated air 
on the animal economy may be stated aa 
follows : — 

The living body is continually emitting ^ 
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traoqiiNtble matter, tlie quiu»tity of wbicli, 
In a growa up man, will depend partly on 
the activity of the cutaneQus exhalence, and 
partly OB the relative dryness or moisture 
of the drcumambient medium. Its average 
amount) in oommon eircumstances, has been 
estimated at 20 ounces in twenty-four hour*. 

When plunged in a very dry air, the in- 
sensible perspiration will be increased ; and, 
as it is a true evaporation or gasefaction, 
it will generate cold proportionally to its 
amoimt. Those parts of the body wluU^ 
aire most insulated in the air, and furthest 
from tiie heart, such as the extremities, will 
feel this refrigerating influence most power- 
folly. Hence the coldness of the hands 
and feet, so generally felt by the inmates of 
. tiie i4»artment, though its temperature be at 
or above 60 deg. The brain, being screened 
by the skull from this evaporating influence, 
will remain relatively hot, and will get sur^ 
chaxged, besides, with the fluids which are 
repeUed from the egEtremities by the ccmdena- 
ation, or contratction, of the blood-vessdb 
caueed by cold. Hence the affections of the 
head, such as tension, and its dangerous 
consequences. If sensible perspiration hap- 
pen, from debility, to break forth from a 
system previously relaxed, and |dunged into 
diry air, so attractive of vapour, it will be of 
the kind called a cold clammy sweat on the 
aides and back, 'as experienced by many in- 
mates of the Long Room. 

Such, in my humble apprehension. Is a 
4*atioQale of the phenomena observed at the 
Custom-honse. Similar effects have re- 
sulted from the hot-air stoves of a similar 
kind in many other situations. 

After the moat mature j^ysical and medi- 
cal investigation, I am of opinion that the 
-ciroumstanees above ^ecified cannot act 
Mrmanently upon human beings without 
impairing tiieir constitutions, and reducing 
the valne oi thor lives. The Directorg (MT 
the Customs Fund are therefore justiiied in 
their apprehensioRS, '*'-that the mode of 
heating the Long Room is injurious to the 
health of persons employed therein^ and 
that it must unduly shorten the duration of 
life." 

It is evident, moreover, that the public 
sendee must suffer serious inconvenience in 
conaeqnence of so many revenue officers, of 
great experience in business, being owl* 
stantly exposed to the influence of a cause 
under whii^ the most perspieacions intel- 
lect may become cmifused, and the mosi; 
vigorous frame may be frequently disquali- 
fied for the dischaige of a daily recurring 
'iduty. In feet, the absences among the 
officers of the Long Room in consequence 
of indisposition must be detrimental to tks 
aerrioe, and may, for the most part, be 
traced to the malaria of the stoves. 



For the purpose of prodnoiog a eomfort- 
able temperature in the air of the rodUks 
occupied by individuals of a sedentary call- 
ing, like the in-door officers of his Migesty's 
Customs, cast-iron pipes, circulating steam 
a few degrees above the 212th degree ef 
Fahrenheit's scale, should be dbtributed 
idoog the floor, close to the line of desks 
withhi which the officers sit. A cooe- 
sponding range of small orifices diould be 
inade in the lower part of the desk parti- 
tions, for permitCiBg the free ingress of the 
warm air around their limbs ; and a series of 
sliding plates should be attached, for regu- 
lating these orifices^ so as to enable Mch 
individual to suit the supply of warmth to 
his peculiar feelings and constitution. Sdf- 
acting register vi^s should, at the sane 
time, be fixed ak>ft in the Long Room, 
which would regulate the discharge of foul 
air, and maintain a wholesome ventilation 
in the air below. 

Nothing can be more preposterous, in an 
economical and scienti^c point oi view, than 
the mode of introducing tiie hot-air into the 
Long Room, through two wide vertical tuny 
nels in the line of its centre, whence it rises 
rapidly to the lofty roof, and ean communi- 
cate warmth to the inmates, seated near te 
floor, only by reverberating downwards in a 
polluted state <^ mixture, with many cutane- 
ous and pulmonary exhalations. Whereas 
the great principle of ventilation is, never 
to present the same portion of air twice 
over to the human lungs, but to supply 
them at each fresh inspiration with pure 
aerial partwtB% in. a^ gi^Bial themnometric 
and hygrometric condition. Such air should 
be poured in, rightly prepased, from innu- 
merable orifices in or near the floor, and 
pass up over tiie Uvin|; frames, never to be 
thrown back upon tihem, but to be di8«> 
charged through an equivalent number of 
orifices in the celling, too small to permit a 
counter current oi cold air downwards^ 
By such ceaseless circulation, comfort and 
health would be permanently secured, at 
probably one fourth part of the expendituK 
of fiiel now consumed in corrupting the 
aerial element, and in pladng many vahia* 
ble lives in jeopardy. 

In the recent report of the Parliamflntary 
Committee, it is truly surpriong that, not a 
syllable is said about the methods of warm- 
ing and ventilating apartments employed in 
the factories, although they affi»d unques- 
tionably the best modela for imitation,, be- 
ing the results of innumerable experiments 
made <m a magnificent scale, wiUi all the 
lights of science, and tdl the resources of 
our ablest civil engineers. 

The warming is effected by horisontal 
ranges of cast-iron steam-pipes, properly 
supported or suspended, so as to give free 



Digitized by LjOOQIC 



NOTSS AVJ} KOTiCBSU 



l^ 



.play to their ei^Miuion ao4 .contraotion 
from alternations of temperatofe, as well as 
to secure the equable distribution of low- 
pressure steam, and the ready efflux of the 
water of. condensation. There cannot be a 
single doubt of this system being the only 
one which can, with safety, certainty, and 
economy, be used .in preparing in. one or 
more antechambers a body of genial air, to 
be thereafter diffused through the Houses of 
Parliament and their subordinate committee 
-rooms. The only point which can admit mi 
discussion is, the mode of renewing the 
atmosphere, or what is commonly ci|lled 
▼entilation. In liiis respect, also, tiie engi- 
neers of the metropolis wiH find themselTes 
outstripped by those of ^Manchester, and 
SQme other factory distiwts. 

Various schemes were resorted to, at the 
suggestion of several ingenious projectors, 
for yentilating the Old House of Ijords. 
Two, attleasti of the plans consi^ed in the 
erection of a .stove Swmaee m a chamber 
over that house, and in drawing the air for 
the supply of that fumape from the fipart- 
ment <belaw, so as<to -suck out the foul and 
hot atmosphere accumulated under its ceil- 
ing. The yentilating power of such an ap- 
paratus would be proportional to the quan- 
tity of fuel consumed^ and the rapidity of 
its CQuibustion; both being dependent, of 
<eourae, upon the height of the chimney. 
It is well known that the contriTance was 
quite inefficient to refresh the air when it 
was moat wanted, nannely^, when the house 
was crowded. 

The qiiaatity of air discharged in a given 
time by chimney draughts 4ow ^ot seem to 
hare been hil&erto made the subject of very 
accurate experiments. "Wheneyer ^ certain 
volume (^ air is heated from t^e freezing to 
the boiling point of water, it expands into 
one volume and tiir^e eightiis ; and it there- 
fore tends to rise up with a force equal ito 
the difference between the wei^tof the 
volume of the cold air, whose space it now 
occupies, and its own weight ; that is, in the 
.present case, the difference betweei^ one ^nd 
three eighths, andx>ne ; or 11 and 8. 

Let us suppose a chimney, 50 yards higi^, 
to be supplied constantly at the bottom with 
air heated to 212 d^., while the external 
atmosi^re is 32deg. Fahr. Th^ tunnel, 
beinjg fun of the hot air, its ascensional force 
wiQ be obviously the di^iere^ce b^tw^n ^e 
weights of two columns of air, each 60 yar^ 
high, the one at the boiling, an^ t^ ptber 
at the freezing, temperature of water i tiio 
force wil}, likewise, be the same as that act- 
ing in a siphon filled with air, and having 
one of its arms longer than the other, by 
the fliffer^ce betf^een the bulk pf the cold 
and the hot air. ^Hiis columnar difference 



of w^bt is the sole cause of liie'iaewmeiit ( 
end it is well known, both by theory and. 
experiment, that the velocity of discharge 
through this columnar difference, which, Vf. 
•the present case, is I8f yards, would be 
equal to the velocity which a solid body 
would acquire in falling freely fix>m that 
lieight. But a body falling from the heig^ 
of 56^ feet would pass 'through 60 feet per 
second, which is the velocity of efflux sought. 
A small deduction ought to be made from 
this number, on account of the increased 
density of the burned air in chimneys, in 
consequence of the replacement of a portion 
.of its oxygen by carbonic acid. 

The density of burned air, as it issues 
;from chimney-tops, compared with that of 
atmospheric air of the same temperature, 
may be reckoned as 104i to 100. In prac- 
tice, it will be found convenient to make the 
calculations as if the air were chemically 
the same, and to multiply the velocity found 
l>y 0*97 ; which wou)d reduce the above 60 
feet to 58-2 feet. 

(To be continued,) 



COWELL's window sash 8USPKNPEB8. 

Sir, — In your numbw of Saturday last, 
I was much pleased to find that Mr. Cowell's 
improvement in window sashes has been 
introduced to your notice. 

On the announcement of his plan, I had 
all the windows of my residence here, as well 
those of a house in the city, fitted up on his 
principle, and am so well satisfied, that I 
wish publicly to bear testimony to its 
utility ; the expense, as you state, is a 
-mere frifie, but the importance of the ob- 
ject it embraces is very great, that of saving 
human life. 

I will only further observe, that my 
female servant, after shifting them once or 
twice, manages them with the greatest ease 
and facility. I mention this, because some 
ef my friends have imagined it to be a much 
more f(Minidable undertaking for a female 
tiian it really is. 

I am. Sir, yours reispectfully, 

J. W. Cox. 

9, GibtoQ-aqnare, Islington, 
29th March, 1837. 



NOVKS AKO 470TICB8. 

^yfiomm^^ Cheek^h e99W4tt9»pf|heiPiene^ 
Inptitatc, cpmpovad of lf«Hiew» Arflgo* l>uloag» 
and Poncelet, has gone through a mi^ of fof^v^- 
ment* on the ** dsnamometrifi (or ppwer-metMmiivfl!) 
check,*' an instrument inveatad hy Brony, a<i(14^1<^ 
improved hy M. de Saint Leger, mining engineer ^ 
Rouen, for the purpose of measuring with accuracy 
the power of steam-engines and the quantity of Aiel 
they consume. A large p«i4y of memben of the 



Digitized by LjOOQIC 



16 
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iMtituU ami tb« CluKnbel^ ff D^pnttea, of pn>- 
tmaon, englnecn, &c. wm pment at tha {nraati- 

gtion, which took placa on tha 10th of March at 
e machina manufkctory of M. Pauweia at Paria. 
The object of the experimenti waa to aaoertain the 
practical exactneaa of the appamtus, and for thia 
pnrpoae a steam-engine of twelve-hone power of 
M. Pauweis't manufacture waa made use of. The 
result appeared to be perfectly satisfactory, and the 
scientific world now waita, with some interest, the 
report of the committee of the Institute. Thia new 
invention may, perhaps, supply M. Arago with less 
disputable grounds for claiming for his countrymen 
a share in the honour of Improving the steam-englne, 
than he has been able to supply in his two disii^- 
eenuously national essays on the subject in tha 
French Armuafre for 1838 and 1837. 

CwiHnenial RaUwaya,—k railway between Como 
and Milan is already began to be made; another 
fh>m Milan to Venice has just received the sanction 
of the Emperor of Austria, according to the German 
papers j and what is of still more consequence, all 
the shares have been talcen. This project seems 
the ** unlrindest cut of all," Venice being, of all 
I^iaces in the world, the classic city of canals, and, 
one would thinlc, protected by its lagunes, now to 
be crossed, by a bridge of innumerable arches, from 
all danger of contact with a railway. After thia 
the new system may be expected to spread to Hol- 
land itself, a country whose interest and prosperity 
are, perhaps, otherwise destined to receive a deadly 
shock A-om the progress of an improvement which 
seems likely to confer incalculable benefits on the 
rest of Europe, on the Continent, perhaps, more 
than on ourselves, among whom extended land-car- 
riage is of less importance. 

Reverse of Fortune. — ^A subscription has been 
opened at Paris for the benefit of Richard Lenoir, 
once, it is stated, the first manufacturer in France, 
now an old man of 74, ill and destitute. He once 
possessed forty manufactories in different parts at 
France, and employed 10,648 workmen. " My pro- 
perty," he says in his memoirs, the first volume of 
which has been lately published, "was, on the 22d 
t>f April, 1814, about eight millions*' of francs (or 
near 4^320,000). '« On the 24th I was a ruined 
man." The only cause of this reverse, he states 
to have been the sudden suppression of the duties 
on cotton by an ordonnance of that date made by 
the Count d'Artois, since Charles X., then Lieu- 
tencmt General. 

Ancient Coloura. — In the Courier Greek news- 
paper. No. 65, of the date of the 7th of February, 
an interesting accouiit is given of some archseologi- 
eal researches, recently carried on with much suc- 
cess at Athens. Amongst other discoveries, two old 
paintings have been found in the Propylsea, frag- 
ments of the colours of which have teen handed 
over to the chemist Landerer, for the purpose of in* 
vestigatio^. . As it ia stated, however, that these 
paintings are on windows, it seems doubtAil,. though 
the Greek Courier speaks of them as ancient, whe- 
ther they in reality belong to a higher antiquity 
than that of the middle a^es, in which it is well 
known that the' painters of the Byzantine school, 
maintained a high reputation all over Europe, which 
in our own days some German cities have made an 
attempt to revive. Should this be the case, no 



frfih InformatloQ as to the eomporitlon of colours 
can ba expected from their analysis j but if they 
actually belong to classic antiquity, the investiga- 
tion will lead to very interesting results. 

PreservttHon of Animal Subatances. — M. Gannal, 
of Paris, has discovered that the substances most 
efficacious for the preservation of bodies deprived of 
life are the salts of alumina; and he recommends 
the acetate of alumina as, of all, the best adapted for 
this purpose. By means of this substance, a dead 
body may be preserved fbr a length of time aa 
effectually as if embalmed in the manner of the 
ancient Egyptians, and at a very trlffling expense. 
The alumihous fluid may be introduced by the aorta, 
or still better, by the carotid artery, and any desica- 
tion produced may be counteracted by the simple 
agency of a layer of varnish. It ia anticipated that 
this discovery, fr6m its simple and economical 
nature, will produce an important change in all 
processes to which it ia capable of being applied, 
llie preservation of specimens of natural history 
for museums, may b« henceforth effected with a 
great saving of labouf and cost, and the ftudy of 
anatomy, which could not till now be carried on in 
summer, and even in winter was attended with seri- 
■ ous risk of health, may be pursued in perfect safety, 
and at all seaaons of the year. 

The BrUiak Mttaeum.—The new regulation of 
keeping the British Museum open to the public 
during the holidays has just come into exercise. 
Easter Monday, the 27th of March, waa the first 
day of its operation, and on that day the number 
of visitors mounted up to only fifteen short of 
TWXNTT-POUB THOU8ANO ! This is, we believe, 
about four times aa great a number as ever visited 
the Museum in one day before, and the smaller 
number waa hitherto considered as in all proba- 
bility the greatest that had ever visited the Museum 
in that space of time. If, after being exposed to 
such an ordeal as this, the treasures of the collec- 
tion are found to have suffered no ii^ury or dtminu- 
tioa, the slanderers of the English national character 
in those points, will have been refuted indeed. The 
present state of things affords a curious contrast to 
-that which existed in 1784, when Hutton, the his- 
torian of Birmingham, paid his visit to town. The 
regulations for procuring a ticket were then so irk- 
some and obscure, that he willingly gave two shil- 
lings to a person who was in possession of one for 
permission to make use of it. He was, with the 
party of visitors . whom he met there, conducted 
through the rooms in melancholy silence in about 
thirty minutes, and the party consisted altogether 
of ten persona. For the petty and annoying ticket 
system we have now admission ** free aa air ;" the 
visitors, instead of being '* conducted through the 
rooms," may come, go, or loiter aa they please, and 
" the party" has increased in consequence from ten 
persons to 24,000. 

Coal in France, — Coal mines are worked in 34 
of the departments of France, but In most of them 
only to a very small extent. Four-fifths of the en- 
tire production are drawn fh>m the four depart- 
ments of the Loire, Nord, Sa6net et Loire, and 
Aveyron. The number of coal mines is stated to be 
209, of which only 140 were worked during the year 
1884. The quantity of coal extrftcteU was 1,560,630 
tons, the value of which, at 7a. 6d. per ton, amounted 
to j6'681,448. 



We commence our STflt^VoL with an entirely new type, and on paper of improved quality. The Supple- 
-4nent to the last Volume will be published on the 1st of May. 

C9> Bri^ah and Foreign Patente taken out with economy wnd deapatchf Speeifieationa, IHachiimcra, and 
Amendmenta, prepmred or reviaed; Caveata entered t and generally every Branch of Patent Buaineag 
promptly traniacted. 

d complete liat of Patenta from the earlieat period (16 Car. IL 1675 J to thepreaent time may be examined 
Fee 2s. 6d. ; CHenta, gratia. 
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MR. MACKINTOSH S PERPETUAL MOTION. 



Payne's tidal floating-platform 
landing-steps for piers. 

The river piers for embarking and 
landing passengers by. steam-boats and 
small craft at liverpool are peculiarly 
defective, on account of the great rise 
and fall of the tide, which averages about 
16 feet, and at low water leaves the piers 
altogether dry, compelling the passengers 
to walk over mud, or sm^ planks. Some 
contrivance for obviating this disadvan- 
tage has long been wanted ; the corpora- 
tion, about ten years ago, awarded two 
small sums to different individuals for 
models of proposed improvements, and 
some members of the modem town coun- 
cil have, more than once, noticed the ne- 
cessity for some alteration. 

The plan required is confined within 
very narrow limits ; it must not project 
into the river when the tide is sufficiently 
high to permit vessels to sail close by the 
pier, and it must run over the sand and 
mud when the water has retired from 
the river wall, or the inconvenience now 
complained, of will not be obviated. 

The inventor of the present plan was 
one of those to whom the awards were 
made in the year 1826 or 1827, and the 
model he then exhibited (an engraving 
of which appeared in the Mechanics' 
Magazine at the time) consisted of a 
flight of steps on a number , of frame 
pieces of iron-work, running on tram- 
ways over the sand at low water, and 
siloing one within another, like the joints 
of a telescope, until entirely out of the 
way when the water had risen. But this 
contrivance had two objections; one of 
which was, its not being of sufficient 
strength to allow steamers to beat against 
it in rough water; and the other was, the 
necessity for the employment of a man at 
a windlass, to move the various pieces of 
which the machine was composed. 

Neither of these objections attach to the 
present invention. The steps are all sub- 
stantial and clear of the river, and the con- 
trivance for projecting a platform over the 
sands as the water retires, and withdraw- 
ing it as the water advances, depends 
solely upon the action of the tide ; and 
as it consists of a floating machine, it 
may be run against by the steamers, at 
half and ouarter tides, as well as at low 
water, witnout danger or fear of damage. 

In the sketch (see front page), A is* 
the floating platform moving or sliding 



on the guide rod B C, at-the side of the 
flight of steps- D, by the ring E. A cor- 
responding rod and ring is of course 
placed at the other side of the flight of 
steps, but which the perspective of the 
view prevents being seen. The platform 
is shewn in the position it would be in 
at low water, running over the sands to 
the water edge. As the tide rises, the 
platform would float, and recede, by the 
guidance of the rings and rods, into the 
archway or recess F, to which at high 
water, the inner edge having risen to B, 
it would form a floating floor. 

The plan has not been drawn to a scale; 
but the proportions of the parade, the 
river wall, and the sands left dry at low 
water in front of it, are near enough to 
exhibit the application of the plan either 
to the George's or the Prince's pier. 

Although this invention was made 
more particularly with a view to the 
Liverpool piers, it is evident that it is 
applicable to any similar erections. 

Geo. p. Payne. 

3, Frederick Place» Hampstead Road, 
March, 1837. 



MR. MACKINTOSH'S PERPETUAL MO- 
TION. 

Sir, — The matter at issue between Mr. 
Mackintosh and me, is simply this : — 
He, in the first place, broached a scheme 
for perpetual motion, in a manner evi- 
dently calculated to mislead others to 
follow up his experiments, whatever his 
own conviction of its futility might be ; 
in the second place, I undertook to shew 
that the said scheme was as absurd in 
principle, as it was impossible in prac- 
tice ; in the third place, Mr. Mackintosh 
asserted that my attempt to do so was a 
complete failure, and that he himself 
would explain the true cause of the dis- 
appointment; and lastly, although in- 
vited to prove my explanation a ftdlure, 
or to publish his own, he has done nei- 
ther the one nor the other, , but has 
shifted his ground altogether to the fields 
of speculation, whither I never had any 
intention of following him. 

A word now to Kinclaven. I, in the 
civilist manner possible, hinted that even 
HE might be caught n^ping, thereby 
giving him credit for all knowledge in 
his waking moments; but, impatient, 
I suppose, at being aroused from his 
doze, he flings back to me my implied 
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compliment, insinuates that my objec- 
tion was nothing but hypercriticism, 
and, merely "to please Nautilus," al- 
lows that me expression is rather im- 
proper ; then he corrects the expression 
m rather a roundabout manner, as if 
to lead to the conclusion, that to avoid 
the pedantry of the correction, he had 
allowed the rather improper phrase to 
pass. Now, let me tell Kinclaven, that 
there is a term, simple, familiar, and to 
be found in every primer of geography, 
which would have exactly and concisely 
conveyed the intended meaning ; the ex- 
pression should have been, " the distance 
of polaris from the solstitial colurey^ and 
Wit " from the tropics of Cancer," nor 
yet " from the meridian of the first scru- 
ple of Cancer." I shall not stop to 
reckon lines and sentences with kin- 
claven. I should no more think ot de- 
fining elaborateness by extent in that 
way, than 1 should understand an ela- 
borate picture, to mean one painted on a 
large surface of canvass. 

I am, &c. 

Nautilus. 



MR. JOHN HERAPATH AND HIS 
" DISCOVERIES." 

Sir, — Your correspondent, " Philo- 
Davy," asks, "What useful discovery 
Mr. John Herapath has ever made?" 
I am really surprised at his ignorance. 
I could cite him a whole century of rfis- 
coveries made by this light of the age ; 
but not to intrude too much on your 
columns, I vnll content myself with re- 
ferring to a few only of the more promi- 
nent. 

1st. When examined before the Com- 
mittee on the South Eastern Railway 
Bill (Session 1836), Mr. Herapath was 
asked, " Have you been efigaged in 
engineering departments of other rail- 
roaig?" And this was his answer: — 
" I am now supbrintendant gene- 
RAL of three or four hundred miles of 
railroads.^' I caU this a mighty great 
— discovery ! (He never superintended 
a single mile). 

2na. In the course of the same evidence, 
Mr. "Superintendant General" Herapath 
stated to the Committee that he had dis- 
covered that ft man might be an excel- 
lent civil engineer without having a 
practical knowledge either of masonry. 



or of brickwork, or of carpentry, or of 
pile-driving, — ^that is to say, without 
knowing any thing whatever of his busi- 
ness. 

3rd. Before the same Committee, Mr. 
" Superintendant General " Herapath 
stated that he had given his attention 
particularly to speed on railroads, and 
then proceeded as follows : " I should 
preface this by an observation to the 
Committee, that simple as it is, there is 
an extremely difficult mathematical prob- 
lem connected with one part of the sub- 
ject, and it is strange it affects the sim- 
plest part. Suppose we give the velocity 
on a level that an engme will take at 
thirty miles an hour — ^if that load is dou- 
bled or trebled, there is no branch of 
science pubhshed that would reach to 
tell us the exact velocity it would take. 
Having paid attention to philosophical 
and matnematical subjects, and having 
been fortunate enough to make some diS' 
coveries, I am able to reach (it) from my 
own labours. And it has been the for- 
mula I have given (which) has been used 
by most of the scientific men without 
acknowledgment." What this wonder- 
ful formula is, the witness did not state 
to the Committee, and the Committee 
did not care to inquire ; but those ^ho 
are curious in such matters, will see all 
about it, in the 23rd and 24th volumes of 
the Mechanics' Magazine, where it was 
shewn that according to the said formula 
a steam-carriage ought to run up hill at 
the rate of some fourteen hundred miles 
an hour, and down hill at no rate at aU ! 

4th. Mr. "Superintendant General" 
Herapath, when before the same Com- 
mittee, discovered that sensible and ho- 
nourable men may be generally expected 
to have a very contemptible opinion of 
shallow and shuffling witnesses. To- 
wards the conclusion of Mr. Herapath's 
e^ddence, he was addressed by the re- 
spectable Chairman in these memorable 
words, " The Committee cannot fail to 
observe. Sir, that you have never answered 
one ouestion directly." 

6tn. Mr. " Superintendant General " 
Herapath made, on the heels of this last 
discovery, anotiier, equally instrudiive, 
that there may be causes so bad that 
even a hirad advocate will get at last 
ashamed of them, Mr. Herapath had 
Tohinteeanedy or had been put forward, to 
prove that what is called the North Kent 
Hoe (the asm by Dartford, Gravesend^ 
c 2 



Digitized by LjOOQIC 



20 



SOME OF THB ASTEONOMICAL RULES WANTED — SUPPLIED. 



Rochester, Sec.) was unobjectionable in an 
engineering point of view, etfter Colonel 
Lcmdnumn, who planned it, had thrown 
it up as indefensible; and when he had 
done his best in its behalf (been '* fooled 
to the top of his bent")> and had under- 
gone the severe reproof just quoted from 
ue chair, Mr. Rotch, the counsel for the 
line, is stated in the Minutes of Evidence 
to have ''intimated to the Committee, 
that, in consequence of Colonel Land- 
mann's resignation, he could not, upon 
THIS BViOBNCE,'' establish the supe- 
riority of the North Kent line. 

Such, Sir, are some of Mr. John Hera- 
path's ** discoveries" Lest ** scientific 
men" should a^;ain appropriate to them- 
selves what of right belongs to Mr. '* Su- 
perintendant General" Herapath, you will 
perhaps do him the justice of recording 
them in the Mechanics^ Magazine, in 
which case I shall trouble you with a 
few more of his '' discoveries" next 
week. 

I am. Sir, &c. 

F. M. Meredith, 



SOME or THE astsonomical rulbs- 

WANTED — SUPPLIED. 

Sir, — Nauticus wishes to have the for- 
mulse for the reduction of a certain prob> 
lem, as g^ven in some of the memoirs of 
the Astronomical Society, put into fami- 
liar rules. I regret that it did not occur 
to him, that those memoirs may not be 
within reach of reference to every one ; 
had he given a copy of the formulae, I 
should luive been most happy in oblig- 
ing him. But, without having seen 
these memoirs, aUow me to offer an obser- 
vation upon the problem alluded to. The 
method for finding correct time, by ob- 
serving two stars in the same vertical, 
appears to me to be one extremely ill- 
calculated for the portable transit instru- 
ment, with which Nauticus, rather ob- 
scurely, says, he can '* observe them in a 
few moments only." Does he mean with 
that degree of correctness, or that the 
observation would consume only that 
space of time ? If the latter, would he 
not first have to wait for the required 
position ? 

The portable transit instrument cannot 
be shifted in azimuth (in order to follow 
the stars untitin a vertical line) without 
deranging its level, which, having to be 
adjusted after every movement, would. 



I conceive, render the observation nearly 
impracticable. In the altitude and azi- 
muth instrument, indeed, such a motion 
is possible ; but even with this latter in- 
strument, I doubt that, the observation 
could be taken with any thing like the 
precision necessary in the nice determin- 
ation of time, for, as both stars could not 
be in the field at one and the same time, 
the position of one must be guessed at, 
while the other is observed. Allow me, 
then, to suggest to Nauticus a mode of 
obtaining the true time, which is pecu' 
liarly adapted for the portable transit 
instrument, and which may, at any time> 
be performed in the course of an hour 
or two, without previous knowledge, 
either of the true meridian or of time 
nearer than an hour. 

From the Nautical Almanack obtain the 
time of either transit of polaris, some time 
within an hour of which, point the instru- 
ment to the star. Now, if it be even a 
whole hour from the true transit, still the 
greatest angular error in azimuth can- 
not, in these latitudes, exceed half a de- 
gree in arc, or two 2 minutes in equa- 
torial time. Next, with the instrument 
so situated, turn the telescope to a star 
near the zenith, and, having first levelled 
with the greatest nicety, observe its tran- 
sit ; then, if the star be precisely in the 
zenith, the true time is at once obtained, 
no deviation in azimuth having there 
power to affect it : but, suppose that no 
star can be obtained nearer the zenith 
than 10 deg.» then the error before men- 
tioned of 30min. in azimuth can only 
vitiate the result to the extent of 30 sec., 
or m other words, true time may be 
obtained within that degree of correct- 
ness; if now the telescope be turned 
again to the pole star, and the instrument 
be moved in azimuth, until polaris transit 
correctlv, according to the newly foimd 
time ; tnen a new position is obtained, 
which can only err m azimuth to the ex- 
tent of one second of equatorial time, 
and which, in the transit of a star within 
10 deg. of the zenith as before, will fur- 
nish the true time,, with an error which 
need not exceed one quarter of a second; 
the instrument being, of course, supposed 
to be, in other respects, in perfect ad- 
justment. 

There are other stars nearly as well 
adapted for the purpose as polaris, but 
not so easily found : indeed, if it were 
not for the latter consideration, there is 
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one {lambda,urs€e minoris) even preferable 
in position, it being still nearer to the pole. 
With respect to the second inquiry of Nau- 
ticus, I cannot possibly conceive to what 
possible use the knowledge required could 
be turned. The table in the Nautical 
Almanack of the maximum phase of the 
moon's libration, with the quadrant of the 
disk in which to seek it, is given, I ap- 
prehend, for no other purpose than as a 
direction of time and place for the pheno- 
menon ; as for the longitude and latitude 
of the lunar spots, the terms have long 
been disused in modem astronomy. 
I am, &c. 

Your obedient servant. 

Nautilus. 

3nd April, 1837. 

AN EXPERIMENTAL ENQUIRY INTO THE 
MODES OF WARMING AND VENTILATING 
APARTMENTS. BT ANDREW VRE, M.D. 
F.R.S., ETC. 

Read before the Royal Society on the I6th of June, 

I8S6. 

(From the ArehUeetur«U Magaxine for April). 

(Continued from page 16.) 

Such are the results of theory ; but they 
vary considerably from practice, in conse- 
quence of the varying lengths and forms of 
Ae chimney^ which change the velocity of 
the aerial currents by friction, refrigeration, 
&c. In high chimneys of wrought iron, like 
those of steam-boats, the refrigeration is 
considerable, and causes a diminution of 
velocity far greater that what occurs in a 
factory stalk of well-built brickwork. In 
comparing the numbers resulting from the 
trials made on chimneys of different mate- 
rials and of different forms, it has been con- 
cluded that the obstruction to the draught 
of the air, or the deduction to be made fi^m 
the theoretical velocity of efflux, is directly 
proportional to the length of the chimneys 
and to the square of the velocity, and in- 
versely to their diameter. With an ordinary 
wrought-iron pipe, of from 4 in. to 5 in. 
diameter,' attached to an ordinary stove 
burning good charcoal, the difference is pro- 
digious between the velocity calculated by 
the above theoretical rule, and that observed 
by means of a stop-watch, and the ascent 
of a piiA" of smoke from a little tow, dipped 
in oil of turpentine, thrust quickly into the 
fire. The chimney being 45 ft. high, the 
temperature of the atmosphere 68 deg. Fahr., 
the velocity per second was, — 

Triah. By Tleory. By Experiment. Mean tempe- 







' 


mnwof 


1 . 


■ 26-4 feet . 


6 fleet. 


Chimney. 
. 190o FWir. 


2 . 


. 29-4 


6-76 


- 2140 


3 


. 34-6 


6-3 


. 270° 



To obtain congruity between calculation 



and experiment, several circumstances must 
be introduced into our formulie. * In the 
first place, the theoretical velocity must be 
multiplied by a factor, which is different ac- 
cording as the chimney is made of bricks, 
pottery, sheet iron, or cast irOn. This fac- 
tor must be multiplied by the square root of 
the diameter of the chimney (supposed to be 
round), divided by its length, increased by 
four times its diameter. Thus, for pottery, 

its expression is 2*06 -v/^-^; n being the 

diameter, and l the length, of the chimney. 

A pottery chimney, 33 ft. high, and 7 in. 
in diameter, when the excess of its mean 
temperature above that of the atmosphere 
was 205 deg. Fahr., had a pressure of hot 
air equal to 11*7 ft,, and a velocity of 7'2 ft. 
per second. By calculating from the last 
formula, the same number very nearly is 
obtained. In none of the experiments did 
the exceed 12 ft. per second, when the 
difference of temperature was more than 
410 deg. Fahr. 

Every different form of chimney would 
require a special set of experiments to be 
made for determining the proper factor to 
be used. 

This troublesome operation may be saved 
by the judicious application of a delicate 
differential barometer, such as that invented 
by Dr. Wollaston; though this instrument 
does not seem to have been applied by its 
very ingenious author in measuring the 
draughts or ventilating powers of furnaces. 

If into one leg of this differential siphon, 
water be put, and fine spermaceti oil into 
the other, we shall have two liquids, which 
are to each other in density as the numbers 8 
and 7. If proof spirit be employed instead of 
water, we shall then have the relation of 
very nearly 20 to 19. I have made experi- 
ments on furnace draughts with the instru- 
ment in each of these states, and find the 
water and oil siphon to be suffidentiy sen- 
sible : for the weaker draughts of common 
fireplaces the sprits and oil will be prefer- 
able barometric fluids. 

To the lateral projecting tube of the in- 
strument, as described by Dr. WoUaston, I 
found it necessary to attach a stopcock, in 
order to cut off the action of the chimney, 
while placing the siphon, to allow of its 
being fixed in a proper state of adjustment, 
with its junction line of the oil and water at 
the zero of the scale. Since a slight de- 
viation of the legs of the siphon £rom the 
perpendicular changes very considerably the 
line of the level, tiiis adjustment should be 
made secure by fixing the horizontal pipe 
tightiy into a round hole bored into tiie 
chimney-stalk, or drilled through the furnace 
door. On gentiy turning the stopcock, the 
difference of atmospherical pressure, corre- 
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sponding to the chimney draught, will be 
immediately indicated by the ascent of the 
junction-line of the liquids in the siphon. 
This modification of apparatus permits the 
experiment to be readily rectified by again 
shutting off the draught, when the air will 
slowly re-enter the siphon ; because the 
projecting tube of the barometer is thrust 
into the stopcock, but not hermetrically 
joined ; whereby its junction line is allowed 
to return to the zero of the scale in the 
course of a few seconds. 

Out of many experiments made with this 
instrument, I Bhall content myself with de- 
scribing a few, very carefully performed at 
the breweries of Messrs. Truman, Hanbury, 
and Buxton, and of Sir H. Meux, Bart., 
and at the machine factory of Messrs. 
Braithwaite; in the latter of which I was 
assisted by Captain Ericsson. In the first 
trials at the breweries, the end of the stop- 
cock attached to the differential barometer 
was lapped round with hemp, and made fast 
into the circular peep-hole of the furnace 
door of a wort copper, communicating with 
two upright parallel chimneys, each 18 in. 
square, and 50 ft. high. The fire was burn- 
ing with fully its average intensity at the 
time. The adjustment of the level being 
perfect, the stopcock orifice was opened, 
and the junction level of the oil and water 
rose steadily, and stood at 1^ in., corres- 
ponding to »^ « =0*156 of 1 in. of water, or 
a column of air 10*7 ft. high. This differ- 
ence of pressure indicates a velocity of 26 ft. 
per second. In a second set of experiments, 
the extremity of the stopcock was inserted 
into a hole bored through the chimney-stalk 
of the boiler of a Boulton and Watt steam- 
engine of twenty horses power. The area 
of this chimney was exactly 18 in. square at 
the level of the bored hole, and its summit 
rose 50 ft. above it. The fire grate was 
about 10 ft. below that level, On opening 
the stopcock, the jimction line rose 2^ in. 
This experiment was verified by repetition 
on different days, with fires burning at their 
average intensity, and consuming fUlly 12 lb. 
of the best coals hourly for each horse's 
power, or nearly one ton and a third in 
twelve hours. If we divide the number 
2i by8, the quotient 0*28 will represent the 
fractional part of 1 in. of water, supported 
in the siphon by the unbalanced pressure 
of the atmosphere in the said chimney ; which 
corresponds to 19^ ft. of air, and indicates 
a velocity in the chimney current of 35 ft. 
per second. The consumption of fuel was 
much more considerable in the immense 
grate under Hie wort copper, than it waa 
imder the steam-engine boiler. 

In my experiments at Messrs. Braithwaite's 
factory, the maximum displacement of the 



junction line was 1 in., when the differen- 
tial oil and water barometer was placed in 
direct communication with a chimney 15 in. 
square, belonging to a steam boiler, and when 
the fire was made to burn so fiercely, that, 
on opening the safety-valve of the boiler, 
the excess of steam beyond the consump- 
tion of the engine rushed out with such 
violence as to fill the whole premises. The 
pressure of one eight of an inch of water 
denotes a velocity of draught of 23*4 ft. per 
second. 

The differential barometer was next at- 
tached to the suction-chamber of a venti- 
lator fan, used for drawing the air through 
the fireplace, in the ingenious steam boiler 
of Messrs. Braithwaite and Ericsson's patent 
construction. The result was remarkable. 
Here the draught was so great, that it be- 
came necessary to remove the ^il, and to 
employ merely a water siphon. When the 
speed of the circumference of the revolving 
vanes was 120 ft. per second, the suction 
was sufficient to support steadily 2 in. of 
water. This aqueous column, however, in- 
' dicates a velocity of only 94 ft. per second, 
instead of 120. The pressure of air equi- 
valent to this velocity is 224 vertical feet ; 
equal to a column of water 3^ in. high. But 
we must consider that the true velocity of 
the impelling points of the vanes is only 
seven eighths of the velocity of their tips, 
or 105 ft. per second. If this circumstance 
be not taken into account, we should be led 
to infer that, in an eccentric ventilator of 
the best centrifugal form, so much air 
escapes, by inertia, between the vanes and 
the sides of the box in which they revolve, 
as to cause a loss of nearly one fourth of 
velocity in the issuing current. Every prin- 
ciple of physics forbids us to suppose, as 
some engineers have hastily done, that the 
siphon pressure indicates only three fourths 
of the effects of the current upon the atmos- 
pheric equilibrium. On this point we shall 
presentiy offer some other illustrations. 

When the wings of the fan were made to 
revolve with a velocity of 180 ft. per second, 
by connecting its rigger band with a larger 
driving pulley, the diJOference of water level 
in the two legs of the siphon amounted to 
only 3 in. ; an unbalanced pressure, which 
indicates a velocity of efflux in the air of 
only 115 ft. per second, and a defalcation of 
effect, therefore, tantamount to 30 per cent, 
which is evidentiy due to the greater effect 
of inertia at that degree of speed ; the ef- 
fective velocity of the vanes being taken, as 
formerly, at seven eighths of that of their 
extremities. 

In a third set of experiments, when the 
extremities of the vanes revolved with a 
velocity of 80 ft. per second, the water 
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stood 1 in. higher in the one leg of the of air, is only 6 per cent, upon the effectiTe 

siphon than in the other. This difference velocity. 

of level indicates a velocity of 66 ft. per The following table exhibits the velocities 

second. Here the loss of velocity, from the of tiie air corresponding to different altitudes 

inertia and the eddies of the lateral portions .of the differential water barometer : — 

12 inches of water correspond to a velocity of. 231 feet per second. 

6 163 

3 115 

2 94 

IVs 81 

1 66 

\'t 47 

V4 33 

K 25 

'/q = 1 in. of the Water-oil siphon 23-4 

It has been ascertained, that a power would, by the impulsion of an ascending 
equivalent to one horse, in a steam-engine, current of air upon any mechanism, barely 
will drive, at the rate of 80 ft. per second, a do the work of half a horse, 
fan the effective surfaces of whose vanes, In an analogous experiment made at the 
und whose inhaling conduits, have each an brewery of Messrs. Truman, Hanbury, and 
area of 18 in. square, equal to that of the Buxton, the differential barometer being 
«team-boiler chimney mentioned above, placed in communication, as above de- 
The velocity of air in the chimney produced scribed, with the chimney-stalk of the steam- 
by a consumption of fuel equivalent to the engine boiler, suffered a change of level in 
power of twenty horses, was no more than the jimction line of oil and water of 2^ in., 
35 ft. per second ; while that of the fan, as equivalent, as before, to 0*28 of 1 in. water, 
impelled by the power of one horse, was The chimney had an area of 16 in. by 18 in. 
^6 ft. per second. Hence it appears, that at the point where the lateral tube of the 
the economy of ventilation by the fan is barometer was inserted) and it rose 50 ft. 
to that by the chimney draught as 66 is above that point. 

to ^, or as 38 to 1. It is obvious, there- About twelve pound of. coal were con- 
fore, that, with one bushel or ton of coals ' sumed hourly for each horse power, and 
consumed in working a steam-impelled ec- steam corresponding to the power of fifteen 
centric fan, we can obtain as great a degree horses, at least, was generated in eadi 
of ventilation, or we can displace as great boiler. Hence it would appear, that from 
n body of air, as we could with 38 bushels 180 lb. to 200 lb. of cosds were burned 
or tons of coals consumed in creating a hourly to maintain a chimney current of 
chimney draught. Economy, cleanliness, 35 ft. per second, or a discharge of air of 70 
and compactness of construction are not, cubic feet in that time. This result agrees 
however, the sole advantages which the as nearly with that ^obtained at Sir Henry 
mechanical system of ventilation possesses Meux's brewery as can be expected in expe- 
over the physical. It is infallible, even riments of this nature. The coal employed 
under such vicissitudes of wind and weather in the latter establishment is of the excellent 
-as would essentially obstruct any chimney- Welch quality called Uangennech, which 
draught ventilation, because it discharges burns without smoke. Were other pro- 
the air with a momentum quite eddy-proof, prietors of great manufactories to imitate 
and it may be increased, diminished, or this patriotic example, one of the worst 
stopped altogether, in the twinkling of an nuisances of London would be abated, 
eye, by the mere shiftmg of a band from one The value of fanS to sweeten the atmos- 
pulley to another, as is practised upon all phere is beginning to be fully appreciated in 
spinning-machines. No state of atmosphere the factories, more especially in the power- 
without, no humidity of air within, can loom apartments, where several hundred 
resist its power. It wiU expel the air of persons are congregated together in a mo- 
a crowded room, loaded with the vesicular derate space. The beneficial mode of 
vapours of perspiration, with eqiial certainty mounting them, with this view, described in 
as the driest and most expansive. the Philosophy of Manitf-actures has been 

The preference due to the mechanical instrumental in drawing the attention of 

system may be made popularly plain, by manufacturers to so simple and efficacious a 

considering how little power could be ob- means of promoting l^e health of their 

tained by applying a chimney current to work-people. In these circumstances, it 

impel machinery,. through the agency of the will appear somewhat surprising that none 

best-going smoke-jack, or any other analo- of the members of the late Parliamentary 

gous construction. It is clear that the con- Committee, nor any of the scientific gentle* 

sumption of fuel, applied through the me- tlemen whom they examined, should have 

dium of stea^,. which produces the power made the slightest allusion to mechanical 

of twenty horses in the above steam-engine^ ventilation. This omission will appear th« 
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more semar^blB, since a ce^brated member 
of the Royal i^ociety. Dr. Desaguliers, one 
hundred years ago, applied a similar inven- 
tion, as he says, *' to tiie clearing the Hou^e 
of Commons of foul air.'' The following 
paragraph oi his memoir deserves peculiar 
notice, as it shows with what a roundabout 
of futile expedients the public has been 
deluded for a century past: — 

"In the year 1736," says the doctor, 
** Sir George Beaumont, and several other 
members of the House of Commons; ob- 
serving that the design of cooling the 
House by the fire machines above described/ 
(like the pumping stoves of the Marquis de 
Chabannes in our day) was frustrated, asked 
me if I could not find some contrivanoe to 
draw the hot and foul air out of the House, 
by means of some person that should entirely 
depend up<Mi me ; which, when I promised 
to do, a committee was appointed to order 
me to make svcb a machine, which, accord- 
ingly, I effected) calHng the wheel a centri- 
iogal, or blowing-wheel, and the man that 
turned it a ventilator. This wheel, though 
in some things like Papin's Hessian bellows, 
differs much from it, beii^ more effectual 
and able to suck out the foul air, or throw 
in fresh, according as the Speaker pleased 
to command it; whose order the ventUatqr 
awaits to receive every day of the session, 
the wheel 'being still in use." 

The wheel is described as being 7 f^. in 
diameter, 1 ft. broad, as taking in air at its 
centre, and revolving concentrically with Its 
case. It was worked, at least occasiqnally, 
feom the year 1736 down to the year 1743, 
when the first edition of the EjeperimenttU 
PhUoaophp of Desagttliers was published. 



The machine probably remained in the 
chamber over the House of Commons, and 
fell a victim to the fire which lately con- 
sumed that time-honoured edifice. 

As the ventilating fan of Desaguliers was 
worked by a man turning a windb, it could 
not have made more than forty revolutions 
in a minute, whence the mean speed of the 
tips of its vanes could not have exceeded 
15 ft. in a second. In considering, therefore, 
tiie defectiveness of its construction, as well 
as the small are»of its discharge pipe, it was, 
probably, not misnamed " a philosophical 
toy" by Sir Jacob Ackworth, then First Lord 
of the Admiralty, who went down to Wool- 
wich to see its performance in ventilating the 
hold of His Majesty's ship the Kinsale. 

It does not appear that, since the time of 
Desaguliers, the ventilating fan has been 
subjected to scientific experiment and exa- 
mination ; for M. Poui^let, a distinguished 
fVench philosopher, described last year, in 
the sixth livraison of his Portefeuille In- 
dwtrielf with high but unmerited commen- 
dations, a fan erected at Rouen for blowing 
a foundary cupola, which, on trial, was 
quite inefficient in propeULig the air, while 
it shook the floor where it stood with tre- 
mendous violence. This fan is of the con- 
centric construction, and must, therefore, 
expend the chief part of the power applied 
to drive it, in carrying the air round with 
its vanes, instead of throwing it off at the dis- 
charge-pipe. The Englishcompany of machine 
makers settled at Rouen, to whom it belong?^ 
have been obliged to alter it after the plan 
now commonly adopted in Lancashire. 

The following sketches (Jigs. 1. to 4.) 
and experimental illustrations will, I hope. 




Fisf.l. 



throw some light upon the operations of a 
ventilating fan. 



i^. 1. is intended to show, by tite 
^course of the lines traced in it, that in the 
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concentric fan only two leayes out of five 
are effective, and that very little more than 
one half of the exit pipe is occupied with 
the regular current of air produced by the 
rotation of the leaves. The quantity thrown 
out by virtue of the pressure under which 



the air is kept by the centrifdgal force is* 
therefore, very small, being intercepted by 
the current ft*om the leaf a, whose tangent 
crosses the exit pipe completely, and nearly 
at a right angle. 

Fig, 2 shows that in the eccentric fan ali 



7.2. 




the leaves are effective, and that the exit 
pipe is entirely filled with a cyrrent from 
the impulsion of "tfie vanes, independailitly 
of any pressure by c^trifugal forde ; except 
as regi^ its supply of air from the centre, 
which obviously- depends upon the u;(iba- 
lanced pressure of lihe atmosphere. iTiat 
the air caimot enter the exit pipe at less 
speed than the sp^e^ at which the points 
a, c, e, ff, k revolve, would, at first sight, 
seem to certain; ^r the sum of the &ies 
a bf e df ef, g h, and k ly is e^fual to the 
length of the vertical axis of the exit p^e. 
And, since the points a, c, «, &c. move at a 
rate of from { to f of the extremities of the 
leaves, the speed will be at least = -fjf = 
105 ft. per second, when the tips move at 
120 ft. ; whereas, I found 94 ft. per second 
to be the velocity by experiment. The dif- 
ference may be ascribed as I have already 
said to the inertia of the air, the lateral 
communication, and consequent loss of 
motion, by the eddies thus produced. 

Fig», 3 & 4 (next'page) represent the section 
and plan of a fan, which is considered by my 
ingenious friend Captain Ericsson, to be of 
the best construction. The drawing is so 
plain as to siq)ersede the necessity of a de- 
tailed description. 

With regard to the quantity of air thrown 



out by a fan of this construction, it may be 
ascertained approximately by multiplying 
the speed of the points c, e, e, &c. by the 
sedtional area of the exit pipe. The absolute 
force required to work this fen may be cal- 
culated with silfficient eiccuracy in the fol- 
lowing way: — Suppose the extremities of 
the leaves to mdve at the rate of 80 ft. per 
second, the sectional area of the exit pipe 
to be square f^et ; then 2 + 80 = 160 cubic 
f66t; which number multiplied by 60 se- 
conds, gives a product of 9,H500 cubic feet of 
air discharged per minute. This reduced 
into weight will be ^ = 7381b., put into mo- 
tion every minute, at the irate of 80 feet per 
second. Now in order to acquire a velocity 
of 80 feet per second, a body must be al- 
allowed to fall freely through a space of 
^^ = 100 ft. ; hence the force required 
to give to 738 lb. a velocity of 80 ft. per 
secondwiUbe equal to 738 x 100 = 73,860 lb., 
lifted 1 ft. high. This number, divided by 
33,000, will give a quotient equivalent, in 
pounds, to the impulsive power of 2^ steam 
horses for working such a fan. 

This calculation agrees well with the re- 
sult of the trial of a large fan constructed by 
Captain Ericsson, in the year 1831, at Li- 
verpool, for supporting combustion without 



Digitized by LjOOQIC 



26 



WARMING AND VENTILATING APARTMENTS. 



a chimney in the ftirnace of a boiler of 100 
horses' power on board the Corsair steam- 



boat. The diameter of this fan was 4 ft. 
6 in.; area of the exit pipe, 3 square feet; 



^.3 



FiffA, 




-rnr 



effective speed of vanes, 80 feet per second. 
To work this fan, he constructed a steam- 
engine, having a 4-in. cylinder, and 10-in. 
stroke. The result proved that 120 strokes 
per minute, with steam of 45 lb. pressure to 
the square inch, were required to produce a 
speed of 80 ft. in the fan. The engine being 
of excellent workmanship, firom the wellr 
known factory of Messrs, Fawcett and Pres- 
ton, at Liverpool, and its motion being 
directly communicated to the fan, we may 



fairly conclude that at least 30 lb. to the 
square inch was the effective pressure of the 
steam. This number, multiplied by 12, 
being the area of the piston in square inches, 
gives a product of 360 lbs. for the moving 
force ; and this product, multiplied by 200 
ft. (the speed of the piston), is equivalent 
to 72,000 lb., lifted 1 ft. high per minute, 
which represents the power of the engine. 
The quantity of air = 80 x 30=240, multi- 
plied by 60 seconds = 14,400 cubic feet 
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per minute. The temperature of the air, as 
it entered the fan, was about 300 deg., and 
was therefore, reduced in specific gravity to 
about 20 cubic feet to a pound. Hence 
^ W° = 720 lb. weight of air thrown out 
per minute ; which, lifted to a height of 
100 ft. (the elevation necessary to produce 
a velocity of 80 ft. per second), would re- 
quire a force equal to 720 x 100=72,000 lb., 
lifted 1 ft. high, per minute ; which quantity 
exactly coincides with the power of the steam- 
engine. 

It may be worth while to state, though 
the the fact will be obvious to every prac- 
tical engineer, that, when the exit pipe of 
the fan was stopped up, and only a little 
steam admitted into the steam-engine, the 
fan-leaves paoved at an immense speed, the 
confined mass of air being kept in perpetual 
rotation ; but, whenever the pipe was again 
opened, so as to admit the stagnant air, the 
engine was brought nearly to a stand by the 
weight and inertia opposed to its motion. 
(To he cotwhtd^ in our next.) 



SALUBRITY OP RAILWAY TUNNELS. 
REPORTS ON THE TUNNEL ON THE 
LEEDS AND 8ELBY RAILWAY. 

Report of Dr, Davy, and Dr. Rothman, 

After careful inquiry, and an examination 
of this Tunnel, we are of opinion that it has 
no injurious influence on ike health of the 
passengers. We have come to this con- 
clusion from finding: — 1st. That the air 
in the Tunnel at the time of passing is not 
appreciably vitiated. Chemically examined, 
its composition appears to be same as that 
of the atmosphere, even after repeated tran- 
sits of the locomotive engines. 

2nd. That the temperature of the air in 
the Tunnel, though more uniform than that 
of the external air, does not vary so much 
from it as might have been expected. In 
the warmest weather in which observations 
have been made, the air of the middle of the 
Tunnel was only 8 deg. lower than that of 
the atmosphere, the latter being 70. deg. 
In February, the greatest difference we 
found was jdso 8 deg., the atmosphere then 
being at 56 deg. We were assured that, 
during the severest weather of the last 
vdnter, the temperature of the Tunnel never 
feU to the freezing point. 

3rd. That the humidity of the air in the 
Tunnel, judging from the few experiments 
which we have able to make, will be more 
uniform than the temperature. That it will 
generally be somewhat greater than that of 
the external air, but never sufficiently so to 
cause the precipitation of aqueous vapour 



in the carriages, or on the persons of pas- 
sengers. 

4th. That we have not been able to de- 
tect, in any part of the Tunnel, traces of 
acid, or other irritating or noxious effluvia. 

The Tunnel, at present, is passed through 
in darkness, which, though not dangerous, 
is to many persons unpleasant. This seems 
to require correction, and it is understood to 
be in contemplation to attach lamps to the 
carriages. 

The noise made by the engine and train 
of carriages did not seem to us much greater 
in the Tunnel than in the open au*, nor to 
form any reasonable ground for complaint. 
Annexed to this Report is a certificate by 
Dr. Williamson, a high medical authority in 
Leeds, generally in accordance with the 
opinions above expressed. He has even 
arrived at the conclusion, which we see no 
reason to doubt, that travelling on the Rail- 
way if often beneficial to persons in delicate 
health, particularly in certain cases of slight 
pulmonarary disease. 

The Tunnel in question is situated very 
near the terminus of the Railway in the 
town of Leeds It is 700 yards in. length, 
17 feet high, and 22 broad. Its direction 
is nearly east and west. The inclination of 
the floor is 1 in 300. It has three shafts at 
irregular distances, which now serve the 
purpose of ventilation. The westernmost is 
somewhat the deepest ; the depth of this is 
23 yards, measured to the floor of the Tun- 
nel. The Tunnel is bricked throughout its 
whole extent. It is traversed by 20 engines 
daily, and on an average by 350 passengers. 
The average time of passing is about a 
minute and a quarter. The steam is gene- 
rated by coke of the best quality, under a 
pressure of 56 tb. with regard to our sensa- 
tations in passing through the Tunnel, with 
the windows of the carriage purposely left 
down, we experienced nothing unpleasant, 
either from smoke, vapour, or currents of 
air. The temperature in the carriage was 
agreeable, and everything felt dry. 

We would conclude by observing, that 
.the opinions we have expressed of this 
. Tunnel we hold to be applicable to all other 
Tunnels, the circumstances of which are 
similar ; and to Tunnels of greater length, 
if they are higher and have a sufficient num- 
ber of shafts to secure an adequate venti- 
lation. 

JOHN DAVY, M.D. F.B.S. 

Assistant Inspector of Army Hospitals* 
R. W. ROTHMAN, M.A. & L.M. 

• FeU. Trin. CoU. Camb, 

London. 2l8t February, 1837. 
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Dr, WUUamsorC 9 Report, 

In reference to the effects of the transit 
through the Tunnel of the Leeds and Selby 
Railroad on the health of passengers, I have 
to state, that in the whole of my experience, 
both in private practice and in my official 
connexion with ^e infirmary, and with the 
other Medical Institutions of this town, I 
have never seen a case in which I could 
ascribe injurious results to that circumstance. 
I have, indeed, frequently recommended 
delicate persons to make excursion!^ on the 
Railroad for the benefit of their health, and 
have known very decided advantageous to 
accrue from such ejccursions to persons 
even labouring under the slighter forms of 
pulmonary irritation. 

I conceive tiiat the vapour, smoke, and 
tiie gaseous results of combustion can never 
exist in such proportions as materially to 
deteriorate the air ; and that there is no 
degree of humidity or deleterious emanations- 
peculiar to the Tunftel, which can be appre- 
ciably detrimental to animal life. 

I believe that persons of irritable bronchial 
membrane may respire in the air of the 
Tunnel for a considerable period without 
feeling the slightest inconvenience or sus- 
taining any injury. 

(Signed) james Williamson, 

Senior Physician of Leeds General 
Infirmary, and Lecturer on the 
Practice of Physic in tlie Leeds 
Medical School. 
he«AM, 19th Ftebniary, 1837. 



ON THE ACTION PRODUCED ON WATER 
BY HIGHLY HEATED METALS, BY 
MR. CHARLES T0MLIN80N, IN REPLY 
TO " D." 

Sir, — ^The tone of your correspondent 
" D" (p. 495), is such as to convince me, 
that his sole object is the laudable desire 
to acquire further information respecting 
the theory of the very curious, and ap- 
parently paradoxical phenomena detuled 
m my letter to you of the 28th Jan. 
last, and I feel much pleasure in reply- 
ing to his objections, as, indeed, I snail 
do, to those of such other of your cor- 
respondents, who, I had hoped, would 
have already investigated nie subject 
for themselves. 

I beg to offer to Mr. Baddeley 
an expression of thanks for affording 
the assistance of his valuable testimony 
(p. 510) to the general accuracy of the 
principal result upon which my theory 
mainly depends. ^ Mr. Baddeley's pur- 
suits are of a character so eminently 



practical and useful, that I should be 
disposed to rely at all times, not only 
upon his facts, but upon his deductions. 

"D." observes, that ** we all know that 
the specific gravity of steam is less than 
that of air and infinitelv less than that 
of water." But he forgets that the 
truth of this proposition depends alto- 
gether upon Its temperature; at 212 
aeg. the specific gravity of steam is 
0*625, of which 100 cubic inches weigh 
about nineteen grains : — ^at 250 deg. the 
specific gravity of steam is 1.25, of which 
100 cubic inches weigh about thirty-nine 
^Trains : — ^at 293 deg. the specific gravity 
18 2.5 .* — at 343 deg. it is 5. and so on, 
constantly increasing with the tempera- 
ture while its elasticity is augmented to 
aU enormouiB extent. 

" D.*' inquires, on what principle can a 
pbrtion of steam exist beneath the water 
contained within the white hot platinum 
crucible, and gives the familiar instance 
of boilii]^ under ordinary circumstances. 
Now it must be borne in mind, as Mr. 
Baddeley well observes, that " if the metal 
does not much exceed 212 deg. the 
water spreads upon and wets its surface, 
from which it is rapidly evaporated," 
but if the heat be intense the water does 
not spread, but, provided its recipient 
be concave collects into one globule, 
which, if the quantity be small, is sphe- 
rical, and if large, rounded — ^the circum- 
ference being very convex, and in point 
of form it resembles a globule of mercury 
in every respect, placed upon a smooth 
non-metallic surface. In the latter case 
the repulsion between the mercury and 
the smooth surface is the cause of the 
convexity, as in the case of the merciirial 
surface of the barometer when rising, 
where the metallic surface is the section 
of a sphere, whose diameter is that of the 
barometric tube : but if the mercurial 
globule be placed upon a smooth surface 
of a metal such as gold, silver, tin, lead, 
&c., between which and the mercury 
there is a decided attraction, then the 
globule no longer retains its convex 
and rounded form, but becomes flat, 
spreads over the surface, and is anala- 
ffous to water upon a metallic surface 
heated {o 212 deg., or thereabouts. 

Here, then, are two cases, which are 
due to attraction and repulsion : — ^when 
the mercury is on a smooth non-metallic 
surface, chemical afiBnity is not exerted ; 
but when on certain metallic surfaces. 
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thffii it ia exerted^ and an aiOfllgaiTi is 
formed. We may apply this analogy to 
the drops of water contained within the 
platinum crucihle. Wh^i tl^e latter is 
heated to any d^ee of temperature 
below about 220 deg., and water drpn- 
ped into it, calorific attraction is exerted; 
— ^tlie drop of water ceases to be sph^- 
cal,-^it becomes . flat, and spreads oyer 
the surface of its recipient. When the 
temperature of the crucibleis considerable 
from incandescense, at a white heat for 
example, then caloiiflc repulsion is ma^ 
nifesUy exerted, — the liquid retains its 
globular form, and cannot spread, since 
the slightest tendency to do so is mani- 
festly checked, by the formation of steam 
at a point of the metal immediately be- 
low ,the globule; and supposing that 
contact were, attained, the effect would 
be, to resolve the drop of water into 
steam by one sudden Durst, so rapid 
would be the formation. Now this is 
exactly what takes place when the 
source of heat is suddenly removed from 
under the white-hot platinum crucible 
containing water, since the crucible parts 
with its heat by rapid radiation, and in 
a very few minutes the calorific repul- 
sion ia so weakened, that the contact of 
the globule with the metal is no longer 
opposed, and a audden burst of steam is 
the result. But when t^e high tempe- 
of the crucible is maintained^, since the 
calorific repulsion holds, the drop of 
water, suspended,. as it were, within the 
crucible, the specific gravity of the 
drop is greater than the force of the 
calorific repulsion, and the drop falls in 
the same maimer as a bov's marble falls 
upon a hard surface, wnere a minute 
point of contact only is presented, — ^a re- 
bound follows ; and this is repeated for 
a considerable time. Now the drop of 
water is analagous to the marble — ^it falls 
to the bottom of the crucible, a minute, 
point only is touched by the hot metal, 
but contact at this minute point ia sufii- 
cient to abstract a small portion of the 
water, which is converted into steam, 
which, confined with calorific repulsion, 
is sufficient to pause the ascent of the 
globule, and its partial suspension iii the 
way I have indicated, while the centre 
of gravity of the globule, not being ex- 
actly over the lowest point of the crucir 
ble, and the calorific rays being probably 
unequal in their repulsive force, the 
Q8ci%ting movements of the drop of 



water are perx>etuated» and the layer of 
steam ia preserved by repeated acces- 
sions, obtained by means of the series of 
minute contacts with the globule, every 
time it descends. 

I trust, that " D." will now see why 
it is that the steam has not *' the power 
of darting upwards through the watery 
globule," in the manner he supposes it 
should do from the observation of his 
own tea-kettle. In truth, it often doea 
80, and by dividing the globule, cauaea 
it to apit out ofthe crucible minute drops 
of water: — ^but, this happens, however 
atrange it may aeem, only when the 
crucible ia at a red, inatead of a white, 
heat, for in the latter case I have never 
known it to be so. The calorific repul- 
sion by which the compact and globular 
form of the globule is preserved, pre- 
vents the passage of the steam, and af- 
fords to the water, a certain support, and 
when the ateam ia too abundant it glides 
over the sides, which, as it aeems to me, 
afford the easiest, if not the most direct 
exit. 

The instance adduced by -'D." of 
the Turkish headsman, who could cut 
off his patient's head without the ktt^r 
being at all aware of the fact, &c., need& 
no investigation. I may merely remark, 
bv the way, that the facts quoted of the 
pistol, the ahilling and card, &c. are* 
matancea of inertia, and not analagous 
to the preaent inquiry. I therefore pro- 
ceed to the aecond part of " D.'a" letter. 

Hia remarka on the influence of colour 
on the action ofthe dropa of water in the* 
white hot crucible, are very ingenioua, 
but not relevant, aince it ta obvioua, 
from my experiments, with varioua fluids^ 
diat pure water alone is adapted to the 
fair eatimate of this inquiry. When the 
water is coloured, the colouring matter 
acts in two ways ; first, it incr^aaea the 
conducting power of the Uquid; and, 
secondly, itia precipitated and decom- 
poaed, becomea converted into carbo* 
naceous particles, which act as so many- 
red hot luminous points against which 
the water impinges, and thua it is that 
evaporation ia accelerated. 

I may now x;onclude thia answer, by 
reminding ** D." that heat and light, in 
conaequence of the refined and tnydy ad^ 
mirable reaearchea of Melloni are now 
considered to be distinct, and that I have 
nowhere supposed that the repulsion 
existing between watery limpid or colqur* 
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«d, and heated metal, to resnlt from any 
causes which can be at all referred to 
electricity. 

Yours, &c. 

Charles Tomlinson. 

Saliibory, lit April, 1837. 



MR. UTTING'8 ASTRONOMICAL TABLES. 
TO " A SCOTCH DOMINIE." 

Sir, — ^You have made some remarks 
in No. 709 of the Mechanics Magazine, 
on my paper relative to the observations 
of Professor Struve, wherein I gave a 
reference to two sets of obsen'ations, 
purporting to have been made by the 
professor on the planet Saturn and his 
ring, and on Jupiter and his satellites. 
I there represented that there was a dif- 
ference between the two sets of observa- 
tions of their ,4^ part, " with the ex- 
ception of the fourth satellite only of 
Jupiter." This remark, relative to the 
4th satellite, originated in a misprint in 
the work from which it was copied ; it 
stands correct in Sir J. Herschell's 
Astronomy, so that the difference of 
•r^ part, applies to the whole set of 
observations. Now Sir, do you pretend 
to say, that the two statements are the 
results of two different series, or distinct 
sets of observation? No. I defy you 
to prove it, as it is self-evident that the 
first set of observations were reduced by 
their 74^' part, and that the results con- 
stitute, what are alleged to be his new 
results, deduced from a much greater 
number of observations. 

Whether the professor ever made 
the above pretensions, or whether the 
imposition originated with the editors of 
the works alluded to, is not my concern. 
My observations on the statements re- 
ferred to, are indisputable. You next 
attack my paper on a conjunction of the 
sun, moon, planets, &c., read before the 
Royal Astronomical Society. Are you 
aware, that all papers presented to the 
Society, are -first examined by the Secre- 
taries? What an unfortimate circum- 
stance that these gentlemen were not 
possessed of your profound erudition i 
Had this been the case, my paper would 
not have been read, and of course an 
imposition could not have been palmed 
upon the members of the Astronomical 
Society, the Editor of the Mechanics* 
Magazine and its readers. 



You enter into a long tirade, about 
the improbability, or impossibility of a 
conjunction taking place at all ; and, as 
an example, you propose my taking the 
tropical revolutions from the best autho- 
rity, only to the nearest second of time. 
And yet the period of Saturn, which 
you, in your supreme wisdom, thought 
fit to furnish me with, is between four 
and five hours from the truth, as deduced 
from the data given by Sir J. Hers- 
cfaeU!! Now, aidmitting a conjunction 
of the sun, moon, planets, &c. to take 
place after a long period of time, do you 
suppose that the periodic times would be 
correctly found from observations only, 
made within one or two centuries ? Cer- 
tainly not; as they are constantiy varying 
from the effects of perturbations, to 
which their motions are subject. 

If the number of revolutions which 
each planet makes during a supposed 
conjunction, be ascertained, and from 
thence their periodic times and secular 
motions; and if these secular motions 
accord with those determined from the 
most correct modem observations, with- 
in the limits of the secular variations, 
to which they are subject ; we may con- 
clude, that a conjunction may take place; 
as no human being can prove anything 
to the contrary. A long series of ob- 
servations, will, however be required, 
before the periodic times of the planets 
Saturn and Uranus are obtained to a 
single second of time. In respect to 
the latter planet, one revolution has not 
yet been accompUshed since its discovery 
Dv Dr. Herschell. If the periodic time 
of this planet, as stated in Vince's Astro- 
nomy (vol. 1, page 125, edit. 1814) be 
compared with the statement in Pond's 
translation of Laplace's System of the 
World (vol. 1, page 252), there will be 
found a difference of no less than 244 
days!! There is also a difference of 
several hours in the periodic time of 
Saturn, as stated by some of the most 
celebrated astronomers of the present 
day. It is therefore inconsistent to 
propose taking the periodic time to even 
seconds or even minutes, and it displays 
no favourable symptoms of intelligence 
in that person who expects that the ele- 
ments of a conjunction can be rigorously 
obtained from observation only. 

I shall now proceed to where you ask 
me *' from what authority I aeduced 
the periodic times of the planets given 
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in my first table." To which I answer, 
that I used my own discretion in select- 
ing those which I presumed to be the 
most correct. 

The data given in Sir J. Herschell's 
Treatise on Astronomy, are, however, 
sufficiently correct for your purpose ; 
take the siderial periods n*om this work, 
the precession of the equinoctial points 
at 1 deg. 23 min. 30 sec. in a century, 
compute from thence the tropical periods 
of the' planets, and compare them with 
mine in the Mechanics* Magazine, (vol. 
26, page 378), and then let me ask you 
what authority you had for your blunder- 
ing assertion '* that some of my periods 
are minutes wrong, some, hours, some 
days," and last, not hast, " yea, even 
MONTHS WRONG ! whcrcas, the greatest 
difference, which is in the periomc time 
of the planet Uranus, will be found to 
amount to but little more than ^ve 
hours ! So much for your knowledge 
in Arithmetic ! 

The near approximation of my periods 
to those given by the best modem as- 
tronomers,will, I trust, exonerate me from 
any imputed intention of imposing on 
the Members of the Royal Astronomical 
Society. I observed in my paper sent 
to the above Society, that tne secular 
motions given in my last table, vary a 
few seconds from those given tU the pre- 
sent time; but taking the whole period 
into account, they might be regulated 
by the secular vanations, to which they 
are subject, so as to constitute them the 
mean secular motions — ^but which was 
inadvertantly omitted in the paper sent 
to the Editor of the Mechanics* Magazine, 

I shall now pass 'to the moon, and 
agreeable to your order, manufacture a 
new period for her ladyship 1 

Deduct the revolutions of the stm, or 
the earth, which is the same thing, from 
the revolutions of the moon as given in 
table 1, and the remainder 3,103,248 is 
t^e number of revolutions of the moon 
from the sun, by which, if the 91,640,740 
days be divided, the quotient reduced 
will be 29 days, 12 hours, 44 minutes, 
3.8547 seconds, &c. This is, however, 
the synodic period of the moon, and not 
her tropical or solar period. I might, 
with as much propriety have inserted 
the synodic period of aU the planets, 
or any other periods that your fancy 
might dictate ! Should you. Sir, have 
any farther communication with the 
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Editor the Mechanics? Magazine on the 
subject of my papCTS, you will please to 
have the courtesy to affix your real name 
and address to your communications, if 
you expect an answer from me; as if you 
do not, it will be considered a tacit ac- 
knowledgment that you are ashamed of 
your productions ; as we Norfolk cards, 
do not choose to play with your For-far- 
shire (alias For, far-fetch* d*) Dominos in 
disguise. 

I am. Sir, yours, &c. 

Jams Uttino, C. E. 

Lynn, April 3rd, 1837. 

P.S. — I had a controversy some years 
since in the Philosophical Magazine re- 
specting the Phillippian Tfieory of the 
Universe, with a correspondent, who, 
under the signature of Philo Veritatis, 
accused me of hoaxing its readers at the 
expence of truth. In consequence of. 
which, I gave my name with my next 
communication. On the receipt of another 
paper from this individual. Dr. Tilloch 
inserted in his notices to correspondents 
" that as Mr. Utting's name appeared at 
his last answer to Philo Ventatis, the 
anonymous reply wouldnot be admitted." 
The consequence was that we never heard 
any thing farther from this redoubtable 
champion oftjiePhilUppian Theory. (Vide 
vol. 56.) The above is a corroborative 
proof, that some persons wiU write, under 
an anonymous sipiatiire, what they 
would be ashamed m their own names 
to claim as their production, and which 
gives them an unfair advantage. J.U. 



IMPBOVEMENT IN OAS STOVES. 

Sir, Your correspondent Evander in 
giving a description of his very ingenious 
and effective gas stove, in No. 713, hav-. 
ing done me the honour of mentioning 
my name, I take the liberty of offering, 
my mede of approbation of his invention, 
which I think obviates all the objections 
that can be made to gas warming. All 
others that I have heard of, allow of the 
escape of either unconsumed gas into the 
apartment, or of chemical results, inju- 
rious and disagreable. 

I am, however, still of opinion that 
the air of an apartment, heated either by 
common fuel stove, or by gas, even ac— 



* Quere. Did not this production germinate in 
a wanner latitude ? 
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cording to £vander*s exceUeat p]an, be- 
comes too much dried. Very (fiy wann 
air produces a disagreable irritation of 
the mucous membrane of the, nose^ and 
consequently — as the entire lining of the 
trachea, the bronchse, and the lu-^ air 
vessels of the lungs, is a continuation of 
the same membrane — such hot dry air 
may be injurious to the respiring organs. 
I therefore put it to the ingenious inven- 
tor, whether the apparatus might not be 
improved by the addition of a metallic 
vessel of water, placed on the top aperture, 
where now there is the ventilator? The 
water vessel may still be so placed, as to 
allow of the abundant escape of the heated 
current of air. The evaporation of water 
will be encreased by the encreased action 
of the gas, and the air to be breathed, 
will be supplied with sufficient moisture 
to make it agreeable to the breathing 
apparatus. 

I am. Sir, yours, &c. 

F. Maceboni. 

P. S. A culinary, or any other vessel, 
mi^ht be made to boil on the top of the 
cyhnder. 



MR. MACKINNON'S PATENT LAW BILL. 

From the reports of the Parliamentary 
proceedings of last Wednesday evening 
:(12th Apnl), we extract the following: — 

<' PaUini for Bweniions Bill. 

** Mr. MACKINNON stated that it was his 
intention to postpone the sebond reading of 
this Bill antU Wednesday, the 17th May. 

" The ArroaNEY-GENERAL wished to 
know whether it was the intention of the 
honourable Member to give up the Bill alto- 
gether ? 

" Mr. MACKINNON — ^had no such inten- 
tion." 

We have been favoured with a note 
from Mr. Mapkinnon, in which he fiilly 
confirms the statement made by him in 
the House. 



New I^teomotioe Jfuwnfum.— Colonel Prince Jas- 
per BielotelBky-Bielozenky, an officer in the Rus> 
sian lervice, has Just obtained fbom the Emperor a 
ten years* privilege for a new invention, which he 
denominates a sledge-road. The novelty of the 
principle consists in affixing: the wheels to the road 
instead of to the carriage^ the eflTect of which is said 
to be a great diminution in the labour of draught. 
The sledges are proposed to be worked by horses, 
but there seems no reason why, if the principle 
should really be found to answer, the smperior power 
of steam should not be made use of. The inventor 
is sanguine in his expectations of the bene^t of his 
discovery, which, among other reoommendatlons, 
possesses Uiat of economy. Theexpense of construct, 
ing a sledge-road of the length of a Russian verst 
would, he calculates, at St. Petersburgh, amount to 
about 10,3^0 rubles, which is about j^645 per En- 
glish mile. One of his sledges^ which are of a 
peculiar shape; was manufactured by Clarice, of St. 
Petersburgh, for 220 jrobles, or £9. 3*. Ad. 

Indention of the Ever-pointed PeneU,— It is 
not genehdly Imown that Mr. John Isaac Haw- 
kins, Civil ' Engineer, of Hampstead, in the year 
1822, invented that useftil and now wellknow 
npocket appendage, the patent ever-pointeA pen- 
cil, and the leads for the same, the right of mak- 
ing which was purchased from him by Gabriel Rid- 
dle and Sampson Mordan, under the well-known 
firm of S. Mordan & Co. 

Coal in Indta.-^An extsnrive bed of eoal has re- 
cently been discovered in the Saugor district, of a 
quiUity superior to any which has ever been found . 
in India. The position of the field is about twelve 
miles south of the Gurrawarra, at the foot ot the 
hills. " The mere discovery, however," says one of 
the Indian journals, ** Is of llttie importance, unless 
the government come forward and bring the mineral 
to the Uffht of day. Here the field for private enter- 

{)ri8e isdisproportionally large for the few labourers 
n it ; indeed, we believe we might possess a second 
Potosi without the smallest diversion of private 
fUnds being made to work it. It therefore rests 
with government to make the discovery useAil to 
themselves and the country, and towards this they 
have many natural facilities. The distance to Meer- 
sapoor is considerab^, but the route is open and 
very accessible for carriages ; indeed, we do not see 
why a railroad should not be formed at once." It 
is said that the government are deterred from avail- 
ing themselves of these focillties by an ill-judged 
fear of expense. 

Improvement in the Matutfacture of Sugar,— A. 
new process has been discovered at Strasburg by 
means of which a white crystallised sugar is pro- 
duced in twelve hours ^m beet-root, and which 
does not require any farther refining. This inven- 
tion is the more curious, as neither any adds or che- 
mical agency is employed in this remarkable opera- 
tion, and the use of animal blood is entirely dispensed 
with. It has also the advantage of saving 25 ^er cent, 
in the consumption of fuel. The new process is ap. 
pUcable in all the present manufactories of sugar, 
with the exception of those upon the principle of 
desslcation of the beet-root. The Inventor is M. 
Edward Stolle, who, though not more than 24 years 
of age, is alreifuiy highly distinguished for his ex- 

Eeriments in chemistry and his works' in polite 
terature. 



V> Britieh and Foreign Patents taken out urith economy and despatch j Specifications, Disclaimers, and 
Amendments, prepared or revised; Caveats entered; and generaflp every Branch of Patent Business 
promptly transacted. 

A complete list of Patents from the earliest period (\b Car. II. 1676,) to the present time may be atamined 
Fee 2s. Sd. ; Clients, gratis. 
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BADDKLBY*S HOSE-REEL FOB FIRE- 
ENGINES. 

Sir, — ^Every contrivance, calculated to 
save time, and in some measure to su- 
persede skilled labour, is at aU times 
valuable, but especially so when adapted 
to emergent occasions — as, for instance, 
when applied to such objects as the ex- 
tinction of fires. ' 

The present form of fire-engines is so 
convement, and so exceeding compact, 
that it is only in the minor details of its 
arrangements, that there is any room for 
the exercise of ingenuity. 

In addition to the several minor im- 
provements, which I have from time to 
time suggested, I have now to submit 
another, intended to simplify and facili- 
tate the application of this useful machine 
to its intended purpose. 

As fire-engines arenowbuilt, the leather 
hose is stowed awa^ very convenientlv in 
separate lengths (six lengths and a naif 
being the usual compliment,) in the fore 
part of the engine. In London and 
some other places, where the firemen, 
from continual practice, become ama- 
zin^^ly expert in the management of all 
theur apparatus, six, seven, eight, or even 
a still greater number of len^hs of hose, 
are got out and joined up with astonish- 
ing rapidity. It sometimes happens, 
however, even with the most experienced 
firemen, when short-handed, that some 
loss of time occurs in performing this 
necessary operation. When no regular 
firemen are employed, as in the case of 
engines belongmg to parishes — ^to pubhc 
or private establishments, &c., where 
onlv one individual is acquainted with, 
ana has himself to. perform the ^several 
preparatory evolutions, or entrust their 
performance to strangers altogether un- 
practised in matters of this sort — ^the get- 
ting out and joining of any considerable 
quantity of hose is a work of much time 
and labour. 

The drawings herewith sent, exhibit 
a little invention, which I have termed a 
hose^eel: it is intended to have wound 
upon' it a quantity of leather hose already 
screwed together, so that on arriving at 
a fire, the en^rineer has only to take the 
branch-pipe m one hand and the end 
screw of tne hose in the other, and run 
ofiT to any point from which the fire can 
b<s successfully opposed; a sufficient 
l^igth of {hose being run out, the next 



joint is screwed and attached to th« 
engine, which may immediatelv com- 
mence working. The speed with which 
an engine can thus be brought to bear 
upon the flames, at some considerable 
distance, is very great ; one joint has to 
be unmade ana another made, when all 
that is necessarv is performed. Whereas, 
at present, pernaps five or six lengths 
would have to be taken out of the engine, 
carried forward, and as many joints made 
before the engine could be set to work — 
to say nothing of the uncertainty as to 
the quantity remiired, or of the imper- 
fect manner in which the joints are made 
when done hastily, amid the confusion 
which always preinEuls, and perhaps by 
persons unaccustomed to the office. By 
useing the reel all twisting of the hose 
is effectually obviated — ^the joints having 
been previously made are all perfect, and 
the connecting screw^ are preserved 
from much of the injury to which they 
are at present exposed. 

Fig. 1. is a side elevation of a fire- 
engine of the most approved construc- 
tion, furnished with the hose-reel, which 
occupies a space enlarged for the pur- 
pose above the cistern and imder the 
driver's seat — the extent and position of 
the reel being shown by the dotted circle. 
Fig. 2. is a front representation of the 
Fig. 2. 




hose-box, by which it will be seen that 
there is an oblong flap or door, fastened 
in any convenient manner, with an aper- 
ture of such a size as to hold firmly the 
male screw of the hose. Fig. 3. is a 
side view of the same, with the hose in 
the act of being drawn out. A small 
roller is placed upon the flap for the 
hose to run in and out upon, the flap 
bein^ supported horizontally by chains 
on either side. Fig. 4. shows the con- 
struction of the reel; it consists of a 
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boUow spindle a, and two circular sides 
bb, of tnin sheet iron the spmdle runs 

Fig. 4. 




in two brass collars in the sides of the 
hose-box, and at each end there are two 
square eyes for the insertion of the 
handles e/, by which the hose is wound 
upon the reel. In winding up the hose, 
two men stand, one on either pocket, 
another one in front guides the hose 
backwards and forwards from end to 
end of spindle. The female screw is in 
the first instance hitched upon the forked 
notch c, which holds it fast, and on 
turning round the handles the hose is 
wound upon the reel. There is a pall 
and ratchet (not shown in the drawing) 
which prevents the hose from unwind- 
ing in travelling, &c. On reaching a 
fire the ratchet is thrown back, and a 
sufficient quuitity of hose drawn out, 
which is then disconnected fmn the re- 
mainder and attached to ]the engine. 
There is room in the engine for stowing . 
away two or three extra lengths of hose, 
which, on an extraordinary occasion can 
be joined to the great length if required; 
but a reel of sufficient dimensions, to 
carry hose enough for ordinary purposes, 
can be obtained without inconvemently 
extending the shape, or injuring the ap- 
pearance of the engine. 

Yours respectfully, 

Wm. Baddbley. 

March 23rd, 18S7. 



LONDON FIRES. — MR. BADDELBY's BE- 
PORTS. — THE INSURANCE SYSTEM. 

Sir, — The Annual Fire Reports of 
your valuable correspondent, Mr. Bad- 
deley, are undoi|btealy of the highest 
interest for the mass of iiiformation 
which they contain, whateveir may be 
thought of the soundness ofi the uxfer- 



ences sometimes drawn from the facts 
advanced. Ever since its establish- 
ment in 1832, Mr. Baddeley has been a 
warm partizan of the "liondon Fire- 
Engine Establishment," and to such an 
extent has his enthusiasm in its favour 
been carried, that, as has heretofore been 
shewn, he does not hesitate to throw 
overboard his own objections to the con- 
stitution of the Insurance Companies, in 
order to bear testimony to the superhu- 
man exertions of Mr. Braidwood and 
the fire-brigade; nor scruple to assert 
one moment that the Insurance Com- 
panies •* strain every nerve" for the pro- 
tection of all sorts of property, although 
the moment before he had ^ven most 
exquisite reasons why nothing of the 
sort could possibly be expected, while 
human nature is numan nature. Nor 
does he flinch in the least in his last 
Annual Report, in which, immediately 
after an appalling account of an almost 
unprecedented number of extensive and 
fatal fires, he boldly goes on to observe, 
— " Having for fourteen years attentively 
watched the progress of the firemen, uui. 
der the old state of things, and for four 
years the results of the united 8}rstem, I 
naioe no hesitation in most positivehi as- 
serting, that both the Insurance Com- 
panies and the public generally, are 
gainers by the chauffe." It is this 
sweeping assertion which seem to me 
to call imperatively for a few remarks. 

That the Insurance Companies are 
gainers by the change is doubtless quite 
correct. Their only object was, to use 
the words of Mr.. Baddeley, to " form a 
kind of lea^e, with a view to the reduc- 
tion of their individual expenses ;" and 
this purpose has very probably been 
efifectually served; whether the public 
have also been '' gainers by the change," 
is a totally different question. And how 
is it to be decided ?. AU the world knows 
that the Insurance Companies cannot 
exist without some fires ; and that, pro- 
vided too much insured property be not 
destroyed, their motto is, '^ the more the 
merrier !" It is at least equally plain, 
that the '^ public" generally are losers 
by every fire, and have the most reason 
to consider themselves "gainers" when 
fires are few, and the damage done fri- 
fling. Well, then, let us take two of 
Mr. Baddeley's reports, one referring to 
the last year of the old system, and the 
other to the year 1836 (in which, we are 
d2 
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told, wnprovemmU has been carried to its 
highest extent under the new one), and 
see how far the public have profited by 
the alteration, by the test, not of opinion 
only, but of stubborn fact. 

The two most important heads are 
those of ''total loss" and "serious da- 
rn^." There seems to have been some 
different method of estimating these in 
the two years, since it can hardly be 
supposed that, under ihe inefficient old 
system, there were only six cases of 
serious damage (or where the premises 
were " partly consumed"), \<^hile, under 
the new and much bepraised fire-bri- 
gade, there were no less than one hun- 
dred and tixpif'four / It will be the 
fairest way, tii)srefore, to take these two 
heads together; the result will still l9e 
sufficiently surprising, and tolerably con- 
clusive as to the great "gain" of tfefe 
public. The number of serious fires, 
then, in 1832, was fifty-six (vide Mt-. 
Baddele/s Report, Mechanics^ Mtsga- 
zine, vol. xviii. p. 266), and that of the 
same class, in 1836, no fewer than dfie 
hundred and thirty-seven (vide Mr. 'Bad- 
deley's Beport, Mechanics* MagazinB, 
vol. xxvi. p. 354), shewinff a majority iin 
faoour of the ** London Rre-Engine Es- 
tablishment" of one hundred Hmdeleeen ! 
That is, the public, in the fourth year of 
the fire-brigade, obtained a cle^ gain of 
111 serious losses over and above what 
they experienced in the last year of the 
"old state of things." If tnis do not 
satisfy them, "^hat will ? 

In " fatal fires," the rate of increftse is 
just 100 per cent. It is hardly fair to 
lay any of the blame of this on the 
shoulders of the brigade; but yet it 
should be borne in mind, that, if the 
numbers had happened ts be the Other 
way, the figures would have been point- 
ed to as proof positive of increased and 
successful exertion. Since the estabhsh- 
ment of the brigade, the number of fires 
has doubled: uiis fact, of course, fixes 
no stigma upon them, although, had the 
contrary been the case, it woi^d perhaps 
have been quoted as highly complimen- 
tary tiiem. It bears more closely on the 
question, that since the establishment 
of the new system, the town has been 
" frighted from its propriety" by a much 
larger number of extensive conflagrations 
than it had been accustomed to for many 
years under the old regime. The two 
Houses of Parliament form a case in 



point, and the augmenting length of 
Mr. Baddeley's successive Annual Re- 
ports bears striking testimony to the 
same eflfect. It might have been ima- 
gined, by the over-sanguine, that, when 
the fire-brigade came into full operation, 
Othello's occupation would be gone, 
and that a yearly report of London fires 
would be composed of half a column of 
kitchen-chimney casualties. No such 
thing, — every year it swells otit in size 
and in importance, — every year fires of 
the first magnitude come within its ken. 
In 1832, they were so few, and put out 
so soon, that they could be dismissed in 
a couple of lines, with the observation, 
" that during the last year there were 
not above half a dozen nres of any con- 
siderable magnitude." In 1836, the 
tinles Were altered ; the exertions of the 
brigade had been so efifective as to give 
fi^ scope for the recorder of calamity, 
who, so far from suffering for want of 
material, was hard put to it to find room 
enough, in the same letter which bore 
witness to the great gain " the public" 
had reaped by the cha^e, for the details 
of " the largest fire that had happened 
in London for many years,'.' at which 
" the destruction of property was im- 
mense, — nat more than one fifth of 
which was insured!'* (Vide Mr. Bad- 
deley's Report, Mechanics' Magazine, 
vol. xxvi. p. 357). 

Yet, in the face of all these facts, we 
are gravely told, that " whatever ad- 
vantages might have been anticipated 
from.tfae measiure, the experience of the 
pastfour years proves that they have been 
/«% recdized .'" — Indeed ! did the pro- 
jectors of the scheme, then, anticipate 
that among its advantages would be an 
increase of serious ffres to the extent 
of two hundred per cent., accompanied 
by a doubHng of the nimiber of fatal 
cases? Did they really lay their plans 
to bring about a series of conflagrations, 
destroying property to an almost un- 
paralleled extent? If not, in the name 
of common sense, what is the intent and 
ineaning of the observation ? Tried by 
the facts famished by Mr. Baddeley 
himself, the plan would appear, as far as 
the puhUc are concerned, to be a total 
failure. It dbes not follow, from this, 
that it has not answered the purpose of 
its projectors ;— to wit, divers parties 
connected tfith the msurance companies. 
If the surra igements for extinguishing 
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fires had been sufficiently effective to 
have put a stop to the London Bridge 
conflagration at its commencement, what 
would have been its result ? Why, that 
the insurance companies, at then* sole 
cost, would have saved a hundred potfeids 
worth of their own property, for every 
four himdred pounds worth belonging 
to persons, who contribute not one 
farthing to the expenses of the Fire- 
engine Establishment! Could it be 
expected, under such circumstances, 
that they should go to the expense ne- 
cessary to the completely efficient equip- 
ment of a fire police ? Certainly not : — 
what then was the object aimed at by 
THEM in the new system, and which we 
may suppose to be fully realized ? 

The principal object would appear to 
be — display. As matters stood, the 
odds are, at every fire, that the expense 
gone to by the insurance companies is 
chiefly for the benefit of other parties, 
so that it would appear to be hardly 
worth their while to l^eep up any pre- 
ventive establishment at all. The en- 
gines, however, are made to do double 
duty, and the fire-brigade a^e trained to 
the service of their employers in more 
ways than one. If the former arrive too 
late to put out a fire, at any rate, rumb- 
ling as it does, through the streets with 
streamer flying, and men hollowing, it 
answers the purpose of an advertising 
machine most excellently, wl^ile the 
** brigade" sport their peculiar costume, 
and strikingly novel accoutrements, not 
so much to awe the " devouring element" 
as to take the attention of tl^e many- 
headed monster, and put " the public" 
in mind of the existence of insurance 
offices ; — Something aft^r the fashion of 
the Sunday newspapers, with their im- 
posing " brigade of boardmen, on oc- 
casion of any particularly-interesting 
murder. All these advertising puiffSses 
may have been fully answered by the 
united system, at a far less expense than 
attended the old-fashioned and more 
costly mode, when each office employed 
its own men and machines; — -but tnat 
** the public" have as much reason as 
the companies to be gratified at the 
" improvemenf is not quite so clear. 
A " good fire" is in itself a sort of 
advertisement for insurance, and all the 
accessaries, as far as possible, are turned 
to account; in t)ie same direction. IS the 
public look for a first-rate fire-police, all 



property must be insured, or the matter 
must be taken out of the h^nds of the 
insurance companies. It is useless for 
Mr. Baddeley to go on explaining to us 
that, under the present system " the 
ufUnsured and the insured, as well as the 
insurers, all equally receive \ht greateBt 
possible protection," while the first of 
. these dasses, at whose risk three-fourths 
, of the whole of the property in the me- 
tropolis lies, bear not one farthing of the 
cost. For what reason should the in- 
surance offices be so benevolently in- 
clined towards parties who hold tnem- 
eelves aloof from them? And if Mr. 
Baddeley's lately-adopted ideas on this 
point be correct, wherein lies the force 
of his remarks, or the folly of the pa- 
rishioners of St. Olave's for throwing 
the blame of the damage at the London 
Brid^^ fire on " the servants pf the 
insurance companies, who only had one- 
ffth of the property destroyed lying at 
their riskV* These worthy gentlemen 
could hardly expect to be twitt^ bv 
Mr. Baddeley, of all people in the world, 
for being simple enough to put faith in 
his monstrous proposition, that the *n- 
sured and the uninsured are alike objects 
of the disinterested anxiety of insurance 
companies ! 

I remain. Sir, 

Your obedient servant, 

Aquarius. 

London, 4th April, 1837. 



O^ THB CONSTRUCTION OF THB SEA* 
GUAGB. 

Sir, — ^That the barometer has been 
successfully employed in the mensura- 
tion of altitudes is known to every one, 
but that a modification qi the same in- 
strument may be adapted to mark the 
depths to which it is plunged iii water, 
is known only to few, and in this paper, 
r therefore intend to show how it piay 
be so applied. 

It is evident, that the sounding line, 
in many cases cannot possibly indicate, 
by the length of line that has been given 
out, the depth to which the lead has 
suBJt ; for a current may carry it along, 
without permitting it to sink perpen- 
dicularly—and, although the instrument 
that I api going to describe, is equally 
liable to be drifted by a current, still in 
all cases, it will give an indication of the 
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approximate i)erpendicular depth it has 
descended, which, of necessity, in a strong 
current, if it do not reach the bottom, 
will depend upon the weight that has 
been attached to the instrument. 

As the construction of this instrument 
depends upon the rate with which air is 
condensed when subjected to different 
pressures, it hence becomes me to make 
some remarks upon this subject. It has 
been found that the condensation of air is 
always directly proportional (under low 
pressures at least) to the compressing 
force — ^and the space that any given 
quantity of air will occupy imaer dif- 
Krent pressures is, inversely or recipro- 
cally proportional to the same pressures. 
In other words, whatever space a given 
quantity of air does occupy, under any 
pressure, it will only occupy half the 
space, when subjected to double, and i 
of the same space, when subjected to 
triple that pressure. 

Let A B C be a bent tube open at both 
ends, and filled with mercury to the 



C 

u 



Q 



points O and Q,. Suppose the tube to be 
then hermitically sealed or otherwise 
closed at C, it will be found that a 
quantity of mercury poured into A O B, 
sufficient to raise its siuface 29'5 inches 
— supposing that to be the height of the 
mercury in a common barometer at the 
instant the experiment is made, above 
what would then be the level of the mer- 
cury in C Q, — ^would compress the con- 
fined air i — and if C Q formerly mea- 
sured 12 inches, after this addition of 
mercury, namely, 29*5-f 12=41.5 inches, 
the distance of the siuface of the mercury 
from C would only be six inches. 



In this case 12 inches more than th« 
equipendevant column of mercury 29*6 
inches must be added, because the level 
is raised 6 inches in C Q, by the addi- 
tion of an atmosphere, and hence 12 
inches of mercury -f29'5 are necessary 
to raise the column in A O B 29'5 inches 
above this level. Now as the specific 
gravity of water is to that of merciuy 
nearly as 1 to 13.5, hence 13.5X29*5= 
398*25, almost 400 inches — consequently, 
the pressure of 400 inches of water would 
conaense the air in C Q. one half — 800 
inches would make it occupy only one 
third of the space, and so on. The re- 
verse of this problem can easily be solved. 

Given the space that air occupies un- 
der ordinary circumstances, and the 
space it occupies when subjected to pres- 
sure to discern the intensity of the com- 
pressing force 

Let F = one atmo8phere=29*5 inches 
of mercury = 400 inches of water x = 
additional pressure. Then P-f a? =whole 
compressing force. 

S = volume of uncompressed air, 

C = volume of air when compressed. 
As the volume that air occupies, is, 
within moderate limits, inversely pro- 
portional to the pressure to whicn it is 
subjected. 

C:S::P:P+ir,henceC:S— C::P:af; 
or X =is=^ Let S = 12 inches, C= 
1 1, then 1 1 ; 1 : : P (400 inches of water) 
: x=C 36*36 in., or the pressure pro- 
ducedbya colum ofwatermeasuring 36.36 
from the surface of the mercury, (in CQ) 
would condense the air-iVth: or in other 
words, the surface of the mercury would 
rise one mch in C Q B by 36*36 -f 2 in. 
of water's being poured intaA O B, or 
from the instrument's being plunged to 
that depth in water+ the distanceofthenew 
surface of the mercury from B, supposing 
the water had free admission into the leg 
A O B. — In the same manner it may be 
calculated, what pressure would raise 
the surface of the mercury any given 
height in C Q, supposing the length of 
C Q was given, or the volume of uncom- 
pressed air. As another example, we may 
take the following: let C Q = 10 inches, 
and it was required to determine what 
depth of water would be necessary to 
condense the air into iVth of its former 
bulk, or to raise the surface of the water 
9 inches, or within one inch of C. 

Here S = 10 inches, Q = 1, hence S 
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— Q = 9, and P = 400 inches, a constant of the Pacific Ocean, and gome peaks of 

quantity, from the formula x = i±:21f = the Hinmialaya Chain are supposed to 

.ili«o^3.600 inches or 300 feet B^xtto ^^Z^^°^\£^^,f^Z 

prive at one view the depth necessary press such great depths, another form 

to elevate the surface of the mercury ^^g^ ijg given to the mstrument. For 

xVth of the whole space, or every inch, this purpose, a globe of metal was at- 

supposing C Q to be 10 inches long. tached to the end of the tube, and from 

1 inch of elevation requires a ft. in. the lower end of the globe, a short tube 

depth of. 3 8 was made to project and enter into the 

2 inches. 8 4 mercury. If the tube above the mer- 

3 14 3 ciiry be 50 inches long, and of such a 

4 22 2 width, that every inch in length should 

& 33 4 ifje a cubic inch of air, and the contents 

6 — r* * ^^ ^ of the globe and tube together be 500 

'^ ^ 2 cubic inches, then when the air is com- 

\ • }^ J pressed into TTDTT part of its bulk, it is 

" ^, g"" ^ evident that the treacle will not approach 

y^ j,^^ ^ nearer to the top of the tube than five 

To these numbers the elevation of the inches, — and this condensation, as I 
" mercury above the cistern must be ad- ' have shown, will agree to the depth of 
ded, because the pressure produced by 3,300 feet of water. Twice the depth, or 
the column of water above the mercury 6,600 feet = li miles nearly, will con- 
in the tube, is alone manifested by the dense the air into 2^ inches. Again, 
compressure of the air— in short, 3 ft. half that space, or 1 J inches will indicate 
8 in. must be increased by 1 inch and * a depth of 13,200, or 2i miles, which, 
8 ft. 4 in. by 2 : see the numbers in the probably, is very nearly the greatest 
foregoing table. depth of the sea. 

From the general law above developed. Besides ascertaining the depth of the 
isdeducedtheconstructionofDrs. Hales ocean Dr. Hales applied his guage to 
and Desaguliers' sea-guage. A tube was other purposes, as to ascertain the ex- 
put into a cistern containing mercury, pansive force of water in the act of 
upon which a film of treacle was spread — freezing. The guage was fixed in the 
and to this the sea-water had access centre of andiron bomb filled with water, 
through some holes bored in the top of and the top of the bomb was then firmly 
■ the cistern. By the pressure produced screwed on; when a freezing mixture was 
by the water, the air in the tube was applied, the water e2q)anded and com- 
condensed, the mercury necessarily rose, pressed the air, thus exhibiting the ex- 
and its height was indicated by the stain pansive force of the water by the con- 
left by the treacle. If the tube were 10 densation produced. The guage not 
inches long, or rather 10 inches above being well secured was broken in pieces, 
the surface of the mercury in the cistern, but it was computed that a force almost 
it is e^dent from the above table, that equal to 1,340 atmespheres would be 
when the air within is compressed, so necessary to burst an iron bomb one 
as only to occupy one half of an inch, inch thick. The Florentine Academicians 
the depth will be 634 ft., or nearly one estimated that freezing water would burst 
eighth of a mile. abrass ball, whose power of cohesion could 
Suppose the tube was 50 inches long, sustain 27,720 lbs. weight. A guage 
and the air was condensed into xoirtn somewhat similar, or at least dependant 
part of its original bulk, or to occupy only upon the same principle as that which 
one half of an inch, the depth necessary we have described, has lately been re- 
to produce this contraction would be invented by Mr, Payne, of the Adelaide 
3,300 feet, or fths of a mile, fori : 494: : Gallery. I use the word re-invented, 
400 : 39,^00 inches= 3,300 feet=fths of because I am aware that Mr. Payne did 
a mile. But since it is reasonable to sup- not know of Dr. Hales and Desaguliers 
pose that the cavities of the ocean bear prior invention. Mr. Payne's guage, I 
- some proportion to the mountainous am informed (there is no model of it yet 
parts of the land, and as the summit of in the Gallery J has howeVer decidedly 
Chemboiazo is 2 1,440 feet above the level the advantage in elegance and the sim- 
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plicity of its arrangements. It is b^r means 
of a oladder that the pressure is com- 
mmiicated to the surface of the mercury 
in the cistern — ^the treacle is dispensed 
with, and hydrogen gas is used instead 
of atmospherical air. With treacle, the 
tube must be cleansed after every trial, 
' Mr. Payne's guage requires no such at- 
tention, and when atmospheric air is 
used, the mercury will ultimately become 
exudated, and hence more sluggish, 
whereas, hydrogen gas does not act on 
mercury, and consequently, when this 
gas is used, the metal will always remain 
pure. 

This method of estimatinff the depth 
of the ocean is, however, liable to several 
objections — and several corrections are 
absolutely necessary, whereas, to effect 
these I am doubtful if we possess suf- 
ficient data. In small depths no correc- 
tion is required, but in measuring great 
depths, the temperature of the sub-ma- 
rine regions would require to be ascer- 
tained, and a due allowance to be made 
— ^the elasticity of air, according to Hut- 
ton (vol. ii. page 258) is increased ^ir^^ 
part, by every degree of heat above 32 
deg. Fahr, and water expands rvvinrth 
parts with the same increment of tem- 
perature. The maximum quantitv of 
water is at 40 deg., and both aoove 
and below this temperature it expands. 
«^ Water ttsdf is not incompressible; its 
^ elasticity, and conseouently its compres- 
sibility is manifestea by the reflection 
of stones from its surfaces in the game 
of *'duck 4ind drake,** The experiment 
of the Florentine Academicians proved 
directly the opposite of that which they 
" inferred from it For elasticity always 
implies compressibility, although a boay 
may be compressible and not elastic. 
Canton showed that water is condensed 
by pressure — ^Zimmerman corroborated 
his discovery $ and the ingenious and in- 
defatigable Mr. Perkins has shown that 
water, under a force equal to 2,000 at- 
mospheres is diminished iVth part, as 
indicated by a spiral spring. Hence the 
greater density of water as we descend, 
causing the equipendevant column of 
water to be. less than 400 inches, the 
number which we have assumed to be 
constant. Shall we then, from Mr. Per- 
' kin's experiment, infer that the. con- 
' traction produced by 1,000 atmospheres 
! Si i>Tth Dart, and from the su^^siUop if 
the moaulut of elasticity remaining cbn« 



stant, and the condensation being always 
proportional to the depth, affirm with 
Leslie ** that water would be compressed 
to half its bulk at a depth of 93 miles." 

I mentioned that at low pressures 
the condensation of air is proportional 
to the compressing force, but at very 
high pressures the condensation may 
foUow 8L very different ratio — a sup- 
position almost rendered certain, because 
trom Mr. Perkins' experiment, it seems 
that he succeeded in reducing atoms- 
nherio sdr to the state of a limpid liquid 
By a pressure equal to 1,200 atmospheres. 

A. A, 



IfORB •• piSCOVEBIBS" BY ." SUPBE- 
INTEND^NT .QB^:BBA.l4" J^QHN HB- 
RAPATH. 

Sir, — I be^ to thank you for your 
prompt insertion of the list of ** disco- 
veries" which I sent you last week by 
Mr. — — , I beg his pardon — '* Super- 
intendent General" John Herapath. 
Encouraged by the favourable reception 
you have ^ven it, I now send you a 
small addition to the store. 

When our *' Superintendent General" 
was engaged in tne honourable task of 
ridiculing Sir John Rennie's Brighton 
line, for muHs, most of which, as " Philo- 
Davy" truly observes, proved to be mat- 
ters of ** pure invention," he made the 
following very remarkable discoveries. 

1st, "Hiat two miles and a half of tun- 
nelling according to measurement with 
a pair of compasses, may, by a mere 
flourish of a pen, be converted into 
seven miles complete } provided only it is 
an unscrupulous hana which wields the 
pen, 

2nd, That, when an elevation (such as 
the Balcombe Down summit) happens 
to be lower liian suits your purpose, 
you have only to survey it by means of 
a Herapathian theodolite (a nice article) 
when it may be raised to any height 
you please beyond the reality — ^a " hun- 
dred" feet at least, with great ease. 
" Having been fortunate enough to make 
some discoveries, I am able to reach 
. THAT from my own labours," A *' reach" 
*' that" with a vengeance. 

3rd, That when it is a bridge or em* 
bankment, ^ose modest elevation is a 
matter of offence to you (such as Sir 
Johii Rennie's embankment aeross the 
river Mole,) you ha\« only to heap upon 
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it any quantity of rubbish which lies 
handy, to give it the desired altitude, be 
it a hundred or five hundred feet. A 
lot of dead-bom, or condemned letter 
press will serve the purpose, as well as 
any thing else; e. g., "My Labours 
and Discoveries^' since a.d. 1800, single 
kaf-^kphant paper— ^tbe entire impres- 
sion — authors own. copy excepted — or 
" New Nautical Almanac for the year of 
Our Lord 0000." 

And, 4th, That when you are accused 
of romancing abominably, to the serious 
prejudice of another, the fittest course 
to pursue, is to put a gay face on the 
grave offence — to plead ** guilty," and 
make a merit of your guilt ! As thus : 
"It maybe asked How I came to depart 

from my authority, and to call the tun- 
nels only seven, instead of two and a 
half miles— THS truth is, except the 
inclinations, with which I could not 
meddle, / understated every thing. I 
took 100 feet from (Query ? added to) 

. the height of the hUls ; another, from 
(Query ? — added to) the embankments, 
&c. &c., kst the public should think I was 
romancing / /" 

Reconimending the new code of mora- 
lity revealed to the world in the last of 
these memorable discoveries, to the serious 
attention of aU future aspirants to the 
honours of the Old Bailey, and their 
ingenious author to the compassion of a 
*• humane public.'' 
I remain. Sir, 

Your obedient servant, 

F. M. Meredith. 

Cambridge, IZtb April, 1887. 



MR. mackintosh's FIRST IMPULSB 
CHALLENGE. 

Sir,'^Mr. Mackintosh stiH continues 
to harp upon his first question. " De- 
monstrate what produced the first im- 
pulse." At first I referred him to Ins 
own pastor for a solution of his own 
proposition ; and afterwards I answered 
the quef^on in the best way I could. 
In his last letter (No. 712) he iii£onns. 
me that he has actually applied to his 
own pastor for a solution of the said 
question, and he (his parson) infoitned 
mm that he can ^ve him no infoi^nation 
about a first impulse : on this '-head I 
am not very much surprised. But his 



. pastor also confesses his total ignorance 
of centrefugal and centrepetal forces, 
momentum and angular velocity. A 
pretty gentleman tu make a parson of.* 
Well, Mr. M., your own pastor being by 
his own account such a perfect niun- 
skull, you might, peradventure be more 
successful in applying to some sensible 
schoolmaster. But really, to be serious, 
even granting for the sake of argument, 
that a first impulse was given to the 
matter (and who can be certain of this, 
as both may have been co-eternal) to 
ask for a demonstration of the cause, ii?, 
to borrow a favourite expression of your 
own Mr. M.. nothing but " profound 
nonsense." In support of this assertion 
I win give you, Mr. M., some written 
opinions on this subject, by a gentleman^ 
who, of all Hving men I am sure you 
have the most elevated opinion and 
who do you think, Mr. M«, the gentle- 
man l;iappens to be? Why no less a 
personage than your goodly self. In 
your concluding lecture on physical 
astronomy delivered at the Hall of 
Science on Nov. 7th, and reported in 
the Mechanics^ Magazine, Nov. 12, you 
gave utterance to the following rigidly 
orthodox sentiments : — 

" In conclusion Mr. M. remarked, 
whether this theory was founded on 
truth or otherwise, by inquiring into its 
merits our knowledge of the physicft 
world would be extended and improved 
So long as our in(][uiries were conducted 
with a proper spint, and confined to sub^ 
jects unthin the human understanding, 
the improvement of that understanding 
must be the result of those inquiries: 
there were some things beyond the reach 
qf that understanding*' (the first impulse 
proposition for one) " and concerning 
those things, it was neither needful nor 
proper that we should inquire" (It was for 
this very reason that I did not attempt 
to give a demonstration of your celestial 
problem). " That space was infinite in 
extent, — that time was infinite in dura- 
tion, and that the Divine Mind beiiig 
infinite in its attributes presided over all 
matter and motion throughout infinitely 
extended space and tim^r— were propo- 

* In Scotland things are better managed ; every 
student, befor« he can enter upon his theological 
course of studies must produce a certificate to the 
professor of divinity* showing that he has attended, 
at least one ftiU course of lectures on natural philo- 
S9phy. The course, at an average, consists of 12i 
lectures. 
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•itions in themselves uo plain, that they 
might be regarded as axioms. But they 
were at the same time propositions upon 
Avhich we could not reason; because 
the limited capacity of the human mind 
could not comprehend infinite quantities. 
Nor was it proper that we should attempt 
to investigate the attributes or essence of 
the Divine nature. The modus operandi 
or manner of connection between the 
external world and the volitions of the 
Deity being beyond our comprehension, 
and above oiir control, such investiga^ 
tions could lead to no useful result" &c. 

Could any one believe, that the same 
Mr. Mackintosh, who promulgated the 
above very orthodoxicsd precepts, was 
the identical Mr. Mackintosh, who jeers 
me upon my orthodoxy and insists upon 
me giving a demonstration of a propo- 
sition which he knows right weU is 
beyond the reach of the human under- 
standing ! I have often had occasion to 
find famt with Mr. M. for his total dis- 
regard of all the rules of consistency; 
and here again he has given us another 
specimen of the great progress he has 
made in the science of equivocation. 
But how this grand celestial proposition 
of Mr. M.' is to effect the truth of the 
Newtonian system of the universe, I 
sincei'ely believe, that no person on ea.th, 
except himself can tell us : he is therefore 
certainly bound to explain himself on 
this head. 

Mr. Mackintosh's remarks on my ex- 
' planations of his second question (which 
IS to be another nail in the coffin of 
the Newtonian system) are really child- 
ish. He tries to find fault, but in fact 
he can find none. He teUs me that my 
explanations may be found in every 
school book : this, perhaps, to a certain 
extent may be true. But let me teU you, 
Mr. Macidntosh, had you been con- 
versant with the matter explained in 
these books, you never would have pro- 
posed such an extravagantly absurd 
question ; your own attempt at explana- 
tion fully shows this. But, Mr. Editor, 
as I have no great propensity for writing 
long letters, and as I find I have much 
more to say* on this subject, I shall 
reserve the remainder for another letter. 
I am. Sir, yours &c., 

KiNCLAVEN. 



porter's progress of the nation. 

These are piping times for statistical 
writers. The immense number of thick 
folios of reports and returns, published 
of late years by order of the two Houses 
of Parliament, form an almost inexhausti- 
ble magazine for the compilers of plump 
octavos and thin duodecimos on almost 
every subject fallmg within the some- 
what ample province of the political 
economist. M'Culloch's " Statistics of 
the British Empire," reviewed in our 
last volume, was a work of the former 
calibre ; that we have now before us* is 
more modest in its dimensions, although 
well-nigh as comprehensive in the range 
of its contents. The present volume, 
however, comprises only a fourth part 
of the whole plan. Like Mr. M'Culloch 
our author derives most of his materials 
direct from the source to which we have 
alluded, and, like him, he has been but 
too wiliinff to take his "brooms" ready- 
made to nis hand; or, to borrow an- 
other simile, he works up the metal crude 
as he finds it, without taking the trouble- 
to separate the dross from the ore — ^a 
very tedious, and toilsome*, process, 
no doubt, but one which cannot very 
well be dispensed with. Napoleon Bona- 
parte, indeed, might be cited as an in- 
stance of one great man at least who was 
perfectly satisfied with statistical inform- 
ation per se, without caring a straw for 
its correctness: but then he required 
answers on the nail, and did not cage 
down the information obtained in point, 
and call on aU the world to accept it as 
the indubitable result of the most pro- 
found investigation. Our modem sta- 
tisticians must expect to find their readers 
rather more fastidious than so many Na- 
poleons. If aU were as indulgent as he, 
indeed, they might as well shut up shop 
at once, and leave the field to the writers 
of professed works of fiction, — ^the only 
proper successors, perhaps, to Colquhoun 
and other highly-imaginative authorities 
of the last generation. 

That Mr. Porter is aware what " blind 
leaders" some of the parhamentary re- 
turns are likely to prove, if depended 

^ The Progress of the Nation, in its yarious Social 
and Economical Relations, from the beginning of 
the Nineteenth Century to the present Time. By 
G. R. Porter, Esq. (Sections I. and II. Population 
and Production). London : C. Knight & Co. Small 
870. pp. .$58. 
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upon too absolutely, will be evident from 
the extract we are about to give. In 
noticing Mr. M'Culloch's book, we took 
occasion to remark on some of the glar- 
ing fallacies propagated by the Popula- 
tion returns imder the more recent 
Census Acts, and to reprobate the system 
(carried to an extravagant extent in 1831) 
of introducing a number of minute divi- 
sions and rimculous refinements in the 
heads devoted to die occupations of the 
people, which could only be expected to 
lead to errors innumerable, and cause a 
vast expenditure of useless trouble. And 
what says Mr. Porter on the subject? 
Why, the results are so grossly incon- 
gruous, that he refuses in this mstance 
to pin his faith on a parliamentary 
document, and gives his reasons (tolera- 
bly convincing ones too) for rejecting in 
toto the information suppUed by this 
portion of the returns, which, thorough- 
ly valueless as they are, must have cost 
a world of trouble (to say nothing of the 
expense) in the concoction, — all which 
might have been spared by a very little 
reflection on the part of the directing 
powers of the Census, or even by their 
bearing in mind the simple axiom, '^ com- 
plexity is the mother ot confusion." 

** It is perhaps impossible, by any in- 
dustry or intelligence to compile a schedule 
of ''occupations upon which dependance can 
be placed. The specification now under 
examination would lead to many erroneous 
conclusions, in consequence of one branch 
of a man's trade being frequently given, to 
the exclusion of others as important. It 
wiU sufficiently justify this objection to state 
a very few of the anomalies which the state- 
ment presents. Thus, there are in England, 
according to this specification, 5,030 coach- 
makers, and but one coach-spring maker. 
The whole kingdom is stated to give em- 
ployment to oidy three coffin-makers, each 
of whom would therefore be called upon to 
provide 306 coffins daily throughout the 
year. One drug-grinder alone appears, 
while the druggists whom he is to supply 
amount in number to 5,423. It cannot be 
necessary to go farther into this alphabet of 
trades in order to show, from internal evi- 
dence, the Utile dependence that is to be 
placed upon it ; but having been induced to 
test the list in some of its particulars by 
means of another statement which cannot 
be otherwise than accurate, we here ^ve the 
result. 

** The number of licenses issued by the 
Commissioners of Excise, upon every one 



of which a duty is levied, aflbrds as sure an 
indication as can well be had upon the sub- 
ject. Some men may -carry on a trade for 
which a license is legally necessary, without 
taking one from the office; but it may be 
presumed that nobody will pay for a license 
who does not pursue the calling for which it 
qualifies him. 

" The following list of the number of 
excise licenses issued to certain classes of 
traders in 1831, the year to which the speci- 
fication of trades relates, is taken from the 
Official Tables of the Revenue, &c., com- 
piled by the Board of Trade. By its side 
we have placed the number of persons who, 
according to the population abstract, follow 
the several callings mentioned. 



DcMriptionofdealen. 


Nwnber of 

cxciie licentet 

iHued. 


Nnnber of ' 
ing to the 1 


Brewers 


42,907 
12,716 
276 
67,500 
89,202 
160,848 
22,563 


6,766 
6,970 
20 
4,031 
8^66 
2,224 
1,694 


Maltsters 


Soap-mi^ers 

Spirit-dealers 

TVsa-dealers 


Tobacco-dealers 

Wine-dealers 



** Many licenses' for brewing, and for deal- 
ing in wine, spirits, and tobacco, are taken 
out by publicans, but the entire number of 
this class, including all the keepers of * beer- 
shops,' who do not of course take out such 
licenses, amounts to no more than 61,231. 
The number of licenses granted to publicans 
for the sale of spirits or wine, in addition to 
beer, in 1831, was only 20,638. As regards 
tea dealers, the discrepancy would not be 
remedied by confederating under that name 
all who figure in the specification as grocers, 
and the number of whom (including the 
numerous tribe of greengrocers), amounts 
only to 22,147. A sufficient number of 
tobacco-dealers to account for the number 
of licenses will not be got together if aU the 
grocers, tea-dealers, and publicans in the 
specifications are taken into the account 
It must be evident from these facts, that 
such a specification as this is perfectly use- 
less ; and it may be worthy of consideration, 
whether, in future enumerations of the peo« 
pie, it will be desirable to make any further 
attempt to obtain this particular kind ofin- 
formation/*— P. 65. 

To ns it appears to be a matter worthj 
of very little " consideration '^ whether it 
is worth while to throw away money, 
time, and labour once more in getting 
together a large mass of " perfectly use- 
less" figures. In any sucn general re- 
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turns a9 those of the population, it is 
evident that the fewer heads intro- 
duced the better, because every addi- 
tional one multiplies the liability, to error, 
and the confusion induced is apt to be 
contagious $ and in antf returns, the 
gathering together of " perfectly use- 
less" matter may surely be dispensed 
with, by the tenderest of consciences. 

On another head, Mr. Porter flie&4)Tit 
against the voice of authority. All ttie 
world knows that divers sapient calcula- 
tors indulge in the most amazing antici- 
pations as to the effect on the utility of 
horse-flesh that will be produced by the 
universal adoption of the railway system. 
One of the foremost of the tribe, Mr. 
Alexander Gordon, is for having every 
farmer shoot his horse forthwith at the 
stable-door, and dispose of the hide and 
tallow while there is yet a market for 
such commodities; and has repeatedly 
proved, to his own satisfaction,, that, 
when steam carriages have superseded 
their four-footed rivals altogether, there 
will be room enough in the country for 
sixteen miUions more inhabitants, with- 
out the least over-crowding; in other 
words, he maintains that the land now 
appropriated to growing food for horses 
is sufficient to maintain that number of 
human beings^ and that steam-locome- 
tion will soon send all the horses in the 
kingdom about their business. But ideas 
of this sort are not confined to such per- 
sonages as Mr. Gordon; they have, in 
some degree, been promulgated by a 
body of no less importance than a Com- 
mittee of the House of Commons. But 
let us see what Mr. Porter says upon 
the subject. 

^* Against the effects of exaggerations 
proceeding from persons of that class (pro- 
jectors) , the public mind is usually pretty 
well preserved, but the mischief becomes of 
a more serious nature when extravagant 
. estimates are advanced and supported by 
such a body as a Committee of Uie House 
of Commons, the members of which ^e 
called upon to form a calm and reasonable 
judgment on the testimony brought before 
them by interested or over-sanguine parties, 
' while fheir knowledge of the subjects sub- 
mitted to their investigation ought to be 
such as should at least preserve them from 
the adoption and advocacy of any very glar- 
ing absurdities. In the Report lately pre- 
sented by the Committee appointed to inquire 
into the subject of railroads, it is grav^y 
stated that the effect of constructing rail- 



roads between the principal towns of tlic 
kingdom would be to render unnecessary no 
fewer than a million of horses.* A very 
slight examination of the documents bearing 
upon this question, within their reach, would 
have sufficed to preserve the Committee from 
regarding so extravagant an assertion. The 
extent of turnpike roads in Great Britain, as 
they e]dsted in 1829, amounted to 24,541 
miles ; and if the wh<^e of those roads were 
converted into railroads, and the traffic upon 
every part were fiilly equal to that already 
mentioned as the estimate for the Liverpool 
and Manchester line, the number of horses 
that would by such means be rendered super- 
fluous would amount to only 785,312. It 
would be greatly beyond the work to esti- 
mate the saving at one-fourth of this number, 
or less than one-fifth of the million stated 
in the Committee's report. But much more 
direct means of testing the accuracy of the 
Committee's estimate were at hand, fur- 
nished by the detailed returns made from 
the tax-office of the number of horses in re- 
spect of which assessed duties were charged 
in 1832, and which, including that descrip- 
tion of farm-horses not wholly used in hus- 
bandry upon which the duty is still retained 
(124,076), amounted |o no more than 
502,148. However much the railroad sys- 
tem may be extended, it is certain that a 
very large proportion of these animals must 
still be kept. Neacly all those employed 
for pleasure^ and for the internal trade of 
towns, as well as the whole of those used in 
farms, would be continued.'' — P. 183. 

So much for the value of Parliamentary 
authority, even when tested exclusively 
by Parhamentary documents. Nor is 
this the only instance in which " collec- 
tive wisdom^' ha;s been at fault on simi- 
lar occasions. The report of the famious 
Steam-Carriage Committee of 1831 is a 
standing monument of the simplicity, 
and capacity of swallow, of our legis- 
lators, — and that does not by any means 
stand alone in its glory. To such an 
extent has tlie mine been worked, that 
it appears not improbable tliat ere long 
the feet of a dubious speculation having 
received the approbation of a House of 
Commons* Committee will be received as 
prima facie evidence of its demerits; even 
at present, it has no force except with the 
very profanum mdgus. 



* In some cases where railroads have been opened, 
it has been found that although the use of horses 
has been discontinued upon the direct line, th« in- 
creased traffic has made it necessary to employ, for 
bringing travellers to the railroad, as great a number 
of horses as had beiBB displaMd. 
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And yet Mr. Porter's work is com- 
posed almost entirely of wholeslide ex- 
tracts from reports issued und^ the^samie 
aathority, as that whose futility we have 
just seen him expose, and from tetums 
of the very same '^ei^ciription as that 
whose " entire uselessness" he hte so 
satisfactorily demonstrated ! It is the 
riches of the present age in such docu- 
ments which he cites as one of his prin- 
cipal reasons for undertaking to produce 
it ; and, certes, they render its produc- 
tion a matte? of little difficulty. Had 
our author thought it necessary to test 
aU the information they supply as rigidly 
as that referred to in our extracts (and 
no less would he required to make it a 
work on which full reHance could he 
placed), the result would have heen 
widely different, and his task a fisu- more 
delicate and difficult one. To present a 
correct view of the progress of " Popu- 
lation and Production" in Great Britain 
dining the present century, might well 
be the labour of a life, in spiite of all the 
aid afforded by Parliamentary papers; 
to compile a sketch of it, as Mr. Porter 
has done, from a few volumes of those 
papers, ** with all their imperfections on 
their heads," is, in comparison, the pas- 
time of an hour. 

The work opens with a general chapter 
on population, and the proportions of 
births, marriages, and deaths, — a mere 
excerpt from the report on the CJensus of 
1831, with a little assistance from that 
on the Poor Laws. The second chapter 
is on " Medical Statistics," the materials 
for which have been derived from Dr. 
Hawkins's woik on the subject, divers 
Parliamentary returns, and (strange to 
relate) original information supplied from 
various hospitals. The third chapter is 
that on the "Occupations of the People," 
drawn of coiu-se also from the Popula- 
tion Returns^ as to whose accuracy in 
this particular we have already quoted 
our author's opinion. Notwithstanding, 
however, his repudiation of the classifi- 
cation of trades furnished by the returns 
in question, he makes use of them with- 
out compunction on every other point, 
leaving " time and the curious" to dis- 
cover whether they are "perfectly" or only 
c .wnparatively " useless." " Pauperism" 
is the rich subject which follows, and, as 
pdight be expected, the chapter upon it 
is a mere abridgment of the Poor Law 
Report, — ^an almost exhaustlese mine for 



statii^cal etmtf&ers, a body of men who 
are too much in the habit of taking 
things as they find thein. It might be 
supposed that, ina view of the " Progress 
of the British Nartion," whether in pros- 
perity or pauperism, any matter foreign 
to the sulnect which might find its way 
into the few but ■bulky Volumes ma^ 
use of in the mamffacture of the book, 
wotdd be omitted, especially when com- 
pression happened to be an object. It 
IS no such thing, however, ifa practice. 
The chapter on " Occupations" is lenjprth- 
ened by a detail of the occupaMons of the 
inhabitants of France; and in this on 
"Pauperism" we are treated with pages 
on pages of detail on " the methods of 
reheving the poor abroad. This is the 
less excusable, that it could hardly be 
for " lack of matter" on this unhappily 
prolific head in England, that owe author 
felt obliged to take his readers on an 
excursion to " Norway, Sweden, Den- 
mark, Mecklenburgh, Prussia, Wurtem- 
btirg, Bavaria, Berne, France, Holland, 
and Belgium." The plain truth is, that 
the Commissioners of Poor-Law Inquiry 
thought proper to obtain as much in- 
formation as possible as to the foreign 
systems of relief, Itnd that Mr. Porter, 
with the very " erring instinct" of the 
book-making tribe, has followed his ori- 
ginal through Ihe irrelevant as well as ' 
the relevant parts> without wasting a 
thought, during the thoroughly me- 
chanical operation, as to what nation it 
might be whose " progress " he had 
bound himself to chronicle. So, when 
he comes to the " Manufacture of Woven 
Fabrics," he inflicts on the reader a whole 
chapter on the state of things in that re- 
spect in France, Switzerland, Bavaria, 
Russia, and Prussia I And for Vhat 
reason? Evidently only because Dr. 
Bowring's Reports furmshed him with 
the materials ready cut and dry, and he 
had only to " spUm the narrow bounds" 
of his self-appointed subject to fill up 
a chapter with greater ease than if he 
had confined himself to Manchester and 
Spitalfields, and so " kept faith" with the 
reading public. 

The first division closes With a chapter 
on " Emigration," the only original fea- 
ture in which is a suggestion of Mr. 
Porter's own, for makmg Canada a penal 
settlement ! The rest is all the " leather 
and prunella'* of the " Emigration" and 
"Secondary Punishment" Reports. 
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Section second^ ''Production/' opens 
with a general view of the progress of 
agriculture, chiefly from the Report on 
Agricultural Distress in 1833, some 
former Reports of the same nature, and 
Sir John Sinclair's Statistical Account 
of Scotland. With the exception of this 
one chapter, the whole of this part of 
the volume is dedicated to a view of the 
manufacturing industry of this country 
(and partially of some others, as alluded 
to above), mstributed imder the heads 
"Woven Fabrics," "Iron, Steel, and 
Brass, and Hardware Manufactures," 
" Machinery," and " Mining." We have 
left ourselves no room for any extract 
from this portion, and if such were not the 
case, we should be at a loss where to find 
a portion bearing the impress of novelty. 
The information afforded, and the style 
and manner of giving it, are so precisely 
similar to what we have become famil- 
iar with in other works of a similar de- 
scription, that almost any quotation that 
could be given would have the air of an 
old acquaintance. Mr. Porter is a regu- 
lar member of the UseM Knowledge 
Society school of political economists, 
and these gentlemen follow each other 
80 closely in all particulars, that it is not 
a little difficult to distinguish one from 
the other. So completely is this the 
case, that we might venture with com- 
parative safety, eSiter having seen what 
Mr. Porter's first volume is composed 
of, to prophecy what will be the precise 
complexion and character of the rest of 
his projected series, — should they ever 
appear. As we have already remarked, 
''Population and Production" comprize 
only the fourth part of his plan, which 
is divided into eight sections. The next 
to come is to be upon " Interchanges," 
including Internal and External Com- 
munications, Currency, and Wages ; and 
this is to be followed by others on the 
'* PubMc Revenue and Expenditure," 
"Consumption, "Accumulation,'' "Mo- 
ral Progress," and the " Colonies." It 
would be tedious to review the whole of 
these beforehand; but let us take that 
on " Moral Progress" to vaticinate upon. 
What " constant reader" of the Penny 
Magazine cannot perceive with what 
matter this will be made " thick and 
slab?" How clearly Mr. Porter will 
prove, from the augmented number of 
offenders in the prison returns, the vast 
improvement in the public morals? How 



exultingly he will point, at the same time, 
to the increased number of Sunday scho- 
lars atf an indubitable proof of the spread 
of education ? How amiably he wUl ex- 
■pLam the wonders of the printing ma- 
chine, and how imposingly he will trum- 
pet forth the numbers sold of the Useful 
knowledge Society's great pennyworth ? 
How pleasingly he will show, with a 
leetle special pleading, that the increase 
of gin-palaces and beer-houses has no- 
thing in the world to do with increased 
drunkenness, while the rise of coffee- 
shops and reading-rooms has every thing 
to do with increased sobriety ? " All this, 
and more," -the said "constant reader" 
sees in his mind's eye ; and should all these 
subjects, mixed up with endless columns 
of ngures from gaol returns and similar 
interesting documents, fail to swell the 
volume to the proper size, the deficiency , 
will be easily made up with long details 
on some such matter as " the Peniten- 
tiary System of the United States," on 
which Parliament has presented the world 
with reports of most alarming bulk, and 
which has at least as much connexion 
with the " Progress of the Nation" as 
many other things which Mr. Porter 
holds to be quite within his range. 

In the meanwhile, this first volume is 
not to be without honour out of its own 
coimtry, a translation into French hav- 
ing been just announced in Paris, with 
acfiitional details as to the " Population 
and Production" of France. 



AN EXPERIMENTAL ENaUIRY INTO THE 
MODES OF WA&MINO AND VENTILATING 
APARTMENTS. BY ANDREW URE, M.D. 
F.R.S., ETC. 

Bead before the Royal Society on the 16th of June, 

1836. 

(From the Architectural Magazine for April). 

(Concluded from page 27.) 

The observatioiis of Saussure, and other 
scientific travellers in mountainous regions, 
demonstrate how difficult and painful it is 
to make muscular exertions in highly rarefied 
air. Even the slight rarefaction of the at- 
mosphere corresponding to a low state of 
the barometer at the level of the sea often 
occasions no little discomfort to persons of 
delicate frame; while the opposite condi- 
tion of increased pressure, as indicated hy 
a high barometer, has a bracing effect upon 
both body and mind. Hence, in ventilat- 
ing crowded apartments, such as the House 
of Parliament, instead of having recourse 
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to chimney draugbtg, as has been hitherto 
the invariable practice, and which operates 
by pumping out, exhausting, or attenuating 
the air (a fact elegantly illustrated by Dr. 
Woilaston*s differential barometer), we 
ought, upon every sound principle of phy- 
siology, rather to increase the density and 
spring of the atmosphere, by throwing in a 
continual current of pure air, brought to 
the proper degree of temperature and mois- 
ture in a chamber of preparation. The air, 
in its ingress and egress, being placed under 
the control of valves regulaj:ed by index- 
dials, might have its density modified to a 
very considerable extent, and thus become 
fitted to supply the lungs of the inmates 
with an elastic element, eminently conducive 
to their health, comfort, and activity. 

In applying a principle of this kind to 
ventilate such a noble pile of buildings as 
the new Houses of Parliament will be, two 
or more fans of suitable size should be 
erected in a small apartment on the ground- 
floor, for the sake of solidity, and near the 
the centre of the range, for the facility of 
distribution. These fans should be driven 
by a small steam-engine, with a boiler 
heated with coke, on Messrs. Braithwaite's 
safety plan, emitting no smoke, nor re- 
quiring an elevated chimney to disfigure the 
edifice. From the fans, proper conduits, 
made of wood, brick, or sheet iron, should 
be led to the floors of the several chambers 
to be ventilated. The terminations of these 
conduits should be furnished with proper 
valves, for regulating, by a dial-index, con- 
nected with a cord or wire (like a common 
bell-pull), the degree of ventilation requiied, 
according to circumstances. 

In the state of scientific excellence at 
which the arts have arrived in this country, 
especially among the factory engineers, no 
doubt can exist about the propriety of heat- 
ing the new Houses of Parliament by means 
of a series of substantial cast-iron pipes, 
flUed with steam, placed in a sunk area 
below the level-line of the chambers ; from 
which, as a vast magazine, genial air, of a 
proper thermometric and hygrometric con- 
stitution, could be readily distributed, in 
any desired quantity, to renovate the at- 
mosphere of every lobby and apartment in 
the buildings. Tbe same boiler which fur. 
nishes steam to the engine would be ade- 
quate to furnish a supply to the warming 
pipes in ordinary weatiier. In very severe 
weather, however, an additional steam boiler 
could be brought into action ; the main 
object being to provide such a body of genial 
pure air as country gentlemen are accus- 
tomed to breate in a fine summer's day on 
their breezy lawns, but never to be under 
the necessity of inhaling the mephitic va- 
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pours emitted by the lungs <and skin of 
themselves and their neighbours, as has 
been hitherto the established practice in 
both Houses of Parliament at every interest- 
ing debate. 

The quantity of steam«-pipe surface, at a 
temperature of 212 deg. Fahr., requisite to 
heat a certain' volume of air in the large 
apartments of a well-built cotton mill, has 
been ascertained with perfect precision ; and 
may be estimatad, in round numbers, at one 
superficial foot of pipe for 150 cubic feet of 
space, to ensure to the air a steady tempe- 
rature of 62 deg., which is the mean sum- 
mer warmth of the atmosphere in England. 
It would be prudent to have at command a 
great magazine of air for the Parliament, 
since the consumption of fuel under an 
economical disposition of apparatus would 
be utterly insignificant, in comparison of 
the health and comfort of the legislative 
bodies of the empire. 

For the following estimate of the quantity 
of cast-iron pipe necessary to maintain a 
healthy and comfortable temperature during 
winter in the Long Room in the Custom- 
house, I am indebted to Mr. Fairbaim of 
Manchester, whose experience and success 
as a factory engineer are such as to give 
confidence to his statement. The above- 
apartment is 190 long, 64 ft. wide, and 
46 ft. high, containing fiilly 20,000 cubic 
yards of space. Two ranges of cast-iron 
pipes, 8 in. in diameter, properly distributed 
upon the floor, close to the bottom of the 
desk-partitions along the two sides and ends 
of the room, having arched junction pipes 
of wrought iron 2 in. in diameter, rising 
round the entrance doors, will be folly ade- 
quate to warm it in the coldest winter 
weater of this climate. A suitable low-pres- 
sure self-feeding steam-boiler, with proper 
pipes and mountings, would, at the usual 
factory prices, cost no more than £"500. 
Upon this plan, less than one half of the 
quantity of fae\ would be required, of what ' 
is now consumed by the air-roasting fur- 
naces, in generating malaria, discomfort, and 
disease. 

Among the stove-doctors of the present 
day, none are more dangerous than those 
who, on pretence of economy and conve- 
nience, recommend to keep a large body of 
coke burning slowly, with a slow circulation 
of air. An acquaintance with chemical 
science would teach them that, in the ob- 
scure combustion of coke or charcoid, much 
carbonic oxide is generated, and much fuel 
consumed, with the production of little 
heat ; and physical science would teach them 
that, when the chimney draught is languid, 
the burned air is apt to regurgitate through • 
every seam or crevice, witii the imminent^ 



Digitized by LjOOQIC 



48 



NOTES AND NOTICES. 



riik of cftnsing asphyxia or death to the 
inmates 6f apartments so preposterously 
heated. To obtain the maximum quantity 
of heat from- fiieli its combustion ought to 
be very vivid, and the caloric thus evolved 
diffused over the largest possible surface of 
conducting materials. This principle has 
been judiciously applied in several French 
factories. Great care mu^t be taken not to 
suffer the surfeces to be heated above 240 
Fahr. It has been proved that workpeople 
employed in calico-drying rooms heated by 
such means become emaciated, wan, and 
sickly, while they remain perfectly healthy, 
and even blooming, in rooms of which the 
air is more highly heated with steam-pipes. 

Among the many causes assigned by pa- 
thologists for the infirm health of persons 
who confine themselves much to warm 
apiurtments, and seldom venture into the^ 
open air, one of the most operative has 
been altogether overlooked— the rarefaction, 
by diminished pressure and heat, of the 
atmosphere which they breathe.* I find, if 

* Since the first portion of this paper was put to 

Sress, my attention has been called to a memoir of 
[. Junot, lately published in Paris, concerning the 
effects of compressed and rarefied air upon the 
linman body. When a person is plunged in con- 
densed air, he breathes with ** a new facility ;'* he 
-feels as if the capacity of his lungs were enlarged ; 
his respirations become ample, and less fi^quent; 
-at the end of fifteen minutes, he experienoes an 
agreeable warmth ia his chest, as If the pulmontfy 
•cellules, long strangers to the contact of air, were 
dilated anew to receive the genial spirit} while the 
whole animal economy sucks at each inspiration a 
fresh supply of life and vigour. 

The arterial system acts with increased force, 
while the veins in the surface of the body are de- 
pleted, and may be made even to disappear. The 
Ainctions of the brain are excited, the imagination 
becomes lively, and the thonghts are " accompanied 
with a peculiar charm." Tlie movements of the 
muscular system are rendered, at the same time, 
freer and more energetic. Digestion becomes more 
active, but without thirst (la totf e»t nuUe) -, because 
the secretory system participates in the increased 
vigour of the arterial. 

In rarefied air, the effects are nearly the reverse 
of the above : the breathing is constrained, feeble, 
frequent, ending in dyspnoea, or an asthmatic pa- 
roxysm ; the pulse is quick, and easily compressed ; 
haemorrhages often occur, with a tendency to faint- 
ing ; at length, a defect of vital energy, or apathy, 
supervenes. The kidneys and salivary glands cease 
to secrete their respective flidds. M. Junot pro- 
ceeds to describe the effects of compressed and 
rarefied air upon different parts of the human body, 
both in a state of health, and in the cure of 
diseases, by means of a very ingenious mechanical 
Invention j fbr an account of which however, I must 
refer to the memoir itself, in the Archives O^nirtdet • 
de MSdeeine, seconde s^rie, tom. ix. p. 167. 



a differential barometer, containing pro(^ 
spirit in the one leg, and oil in the other,' 
have its horizontal tube thrust into th# 
key-hole of a snug winter parlour, that, on 
turning the stopcock attached to it, the 
junction line of the two liquids will rise 
from half an inch to an inch, according to 
the tightness of the room, and the force of 
the fire. By Ojpening the street door a 
further rise w^ take pkce. The pulmonary 
and sanguiferous systems being, in such 
circumstances, deprived of their due pro- 
portion of chemical aliment and physical 
support, must languish, and spread ex- 
haustion over the nervous, muscular, and 
digestive functions. I am persuaded that 
many of the valetudinarian ailments of the 
opulent inhabitants of the United King- 
dom may be traced to their breathing an 
air unduly rarefied by chimney draughts. 
Every well-constructed mansion should have 
its underground storehouse of temperature, 
from which a constant supply of genial air 
could be poured into the several apartments 
in such quantities as are wanted for comfort, 
with the effect of increasing rather than 
diminishing its density. Open fires would, 
in this case, be used only for enlivening the 
scene ; and, being supplied with abundance 
of air from the ventilating orifices, could 
create no appreciable rarefaction. 

NOTES AND NOTICBS. 

Penny Magazines.^We learn, by the latest ar- 
rivals from Constantinople, that Sultan Mahmoud 
is about to establish a Penny Magazine in Turkish, 
for which he anticipates an extensive sale. We 
h(^ that the expectations of the royal speculator 
in cheap publications may not be disappointed, but 
that his success may prove sufficient to incline him • 
to publish a Turkish " Penny Encyclopssdia" into 
the bargian. A Penny Magasine in modem Greelc, 
which was lately started by the American mission- 
aries at Smyrna, has been discontinued in conse- 
quence of the opposition of the Greek Patriarch, 
who stigmatized some of the articles contained in it 
as heretical. The influence of the Sultan will pro- 
bably overrule any objections of a similar kind made 
to his publication by tha mufti, or the Turldsh 
phenomenon will not be likely to be of long dura- 
tion. The religion of Mahomet is particularly op- 
posed to any representations of men and animals , 
and wood-cuts of both are in other countries the 
most frequent ornaments of a penny magasine. 

Ola»a Road. — ^Among the novelties announced for 
the approaching season at Tivoli, the Parisian 
Vauxhail, is a Olass-Road, on which passengers are 
to travel, at a rate which would carry them over as 
much space in three minutes as on ordinary roads 
thev could travel ia an hour. The Invention is 
probably a first cousin to the Russian mountalnB, • 
90 popiilar at the same gardens some years ago. 
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HOLLOW CYLINDROIDAL RAIL FOR 
RAILWAYS. 

Sir, — ^The foUowmg is a description of 
a new form of rail, in whichthe strength 
of the arch is brought into operation-^ 
and which I think will be found worthy 
the attention of railway engineers. 

Fig. 1 is a perspective representation 
of the disjoined ends of two rails A A, 
wkhr the cross-bar B, which, entering 
the notches a a, binds them firmly to the 
longitudinal timbers D. 

Fig. 2 is a transverse section of the 
rail, &c., showing its elliptical shape, 
with the proposed form of tu"e (F) for 
the wheels of the carriages, and the 
mode of securing the rails — nearly one 
half being buried in the timbers D. 

Fig. 3 is a perspective view of the 
whole when put together. 

The timbers are proposed to be of 
Kyanized oak, and laid m concrete; the 
two lines of each track being truly 
parallel and connected throughout by 
ties. The longitudinal groove, in which 
the rails lie, should be cut out by machi- 
nery, a perfect fit bein^ thereby ensured. 
The advantages anticipated from this 
arrangement are — 

Ist, Greater ease and smoothness of 
motion to the carriages. Gravity would 
keep the wheels in a perfectly straight 
line. By this mode also of connecting 
the rails and timbers, lateral disconnec- 
tion of the beaiing surfaces would be 
rendered impossible, and all jolting in 
consequence avoided. A rib, h b, is pro- 
posed to be formed on each side of the 
rail, for further security, as well as to 
prevent wet insinuating itself between 
the rails and timbers. The groove £ £, 
in which the cross bars shde, will also 
diminish the strain upon the screws c c, 
caused by the action of the propeUing 
wheels. 

(With all deference to the experience 
of Mr. Vignoles, whose system of con- 
tinuous timbers I have here adopted, 
I would ask, if the oft-repeated rapid 
rolling of a mass of iron, six or eight 
tons m weight, would not soon loosen 
rails that are merely nailed or screwed 
on to their bearings, without at all 
entering the wood ?) 

2nd. Greater strength of rail from the 
same weight of iron. The lower half 
being firmly bedded in oak, the upper 
presents an arch to the incumbent pres- 



3rd. A more convenient (and, as above 
shown, a firmer) method of fixing the 
rails. In order to remove a rail for repair, 
it would be merely necessary to with- 
draw four large screws, and knock out 
two bars, when it might be lifited out. 

4th. Economy in wear. When it has 
become no longer safe to use a rail in its 
original position, the simple operation of 
reversing it would present a new sur- 
face as firmly fixed as the first, A bar 
rail, if formed with this view, would ob- 
viously not be held so securely in its 
second position ; it might probably there- 
fore be found advisable, to make the 
bearing portions of the tube somewhat 
thicker than the rest. 

Should it be objected that the narrow 
bearing surfaces would induce rapid de- 
destruction of the wheels, I reply, that 
the weight of the engines (the heaviest 
load, calculating per wheel) might pro- 
bably be lessened. On the present plan 
a considerable weisht of engine is ne- 
cessary to give cmiesion between the 
propelling wheels and rails : this I pro- 
pose to enect by the form of tire repre- 
sented in fig. 4, which would also give 
additional safety at high velocities, by 
diminishing the Habihty of the train to 
get off the tracks. (What has become of 
that beautifiillittle engine, the ** Novelty?" 
I trust Messrs. Braithwaite have not 
abandoned the idea of bringing so elegant 
a construction into use.) 

Probably cast-iron might be the cheap- 
est, as it would be the firmest material for 
hollow rails ; but they might be rolled 
out with a core, in tne mode used for 
gun barrels. 

Another advantage of this system, not 
immediately connected with the subject, 
has since occurred to me. Vanous 
schemes have been proposed for the 
rapid communication of intelligence be- 
tween distant places — some of them not 
a httle expensive. Here is a speaking- 
pipe ready made ; for, were such a plSi 
really feasible, some other mode of fixing 
the rails might be adopted, which would 
not interrupt the transmission of distant 
sounds. 

J. R. 

London, 16 Ifurch, 1837. 

P. S. — I would add a word on the sub- 
ject of cost, though having no practical 
knowledge, I can give no very satisfac- 
tory account. It appeared to, me that 
on this plan the rails need not be longer 
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that six feet. If cast then, the greatest 
addition to the expense would be the 
additional weight of metal. But as my 
rails will admit of being turned, when 
worn, they cannot fairly be compared 
with others, weight for weight. Per- 
haps some company might think it worth 
while to try how much substance would 
be necessary for this form of rail, for with- 
out experiment no correct idea can be 
formed on this point. 



ON THK SHRINKAGE AND EXPANSION 
OF IRON IN THE PROCESS OF CAST- 
ING. 

Sir, — A short time since I was favored 
with the loan of the 18th vol. of the 
Philosophical Magazine, on account of 
its first article, which treats at some 
length of a subject on which I have 
before addressed you^ (see vols, xvi and 
xvii, pp. 108 and6l) and although I agree 
with the author, Mr. David Musshet, 
as to most of the facts therein described, 
I differ essentially in the more material 
point, viz., that of accounting for them. 

In his preamble, Mr. M. says, "When 
the object of experiment is exposed to a 
heat sufficient to fuse it, it then becomes 
subject to new laws as a fluid, and ex- 
hibits phenomena entirely different. By 
not taking the change of state, from that 
of a solid to that of a fluid, into account, 
some writers have given an awkward and 
unsatisfactory account of the laws which 
regulate iron in these two different states. 
Before I proceed to detail some experi- 
ments made upon the subject, I shall 
trace out the different states of shrinkage 
and expansion, as observed in cast iron. 
In doing this I shall divide shrinkage 
into two distinct operations : 1st, Shrink- 
age, properly so called, when a mass of 
iron diminishes or shrinks within itself, 
and would actually displace a smaller 
quantity of water, and when no degree of 
heat short of fusion would make it occupy 
its former bulk or volume.** 

" 2nd, Contraction, or that diminution 
of superficial measurement which any 
body undergoes by evolving its caloric. 
A unijiue division this, and very expHcit 
— shrinkage diminishes a mass of iron, 
making it occupy lass space, while con- 
traction, only lessens all its superficial 
dimensions ! 

**In casting pieces of ordnance we 
are enabled to judge of the conjoint ef- 



fects of shrinkage, contraction, and ex- 
pansion. We shall suppose that a gun 
mould of any given length is filled with 
fluid cast iron, not subject to these laws ; 
then the size and shape of the gun, when 
cold, would correspond to the ^mensions 
of the mould. But finding that the 
piece of casting was considerably altered, 
that it had shrunk interiorly, was dimi- 
nished in point of length, and had lessen- 
ed its diameter, we must seek for a so* 
lution of these facts, in explanation of 
the causes respectively." » 

" First assuming, what shall be here- 
after proved by direct experiment, that 
cast iron occupies less volume when fluid, 
than when solid ; that in the act of the 
arrangement of the molecules towards 
consolidation, it occupies a larger bulk 
than at any other period ; and that when 
cold, and in proportion to the absence of 
the heat, so will the volume be diminished'* 

" 1st, then, shrinkage appears to be 
dependent upon two causes ; the gravi- 
tation of the fluid metal, and the expan- 
sion of the mould. The latter, I con- 
ceive, acts a very powerful part: the 
immense quantity of caloric combined 
with the iron, is in part easily and almost 
instantaneously communicated to the iron 
box; this creates a disposition to ex- 
pand, in which it is greatly assisted by 
the great pressure of me fluid iron." I 
cannot possibly see what this disposition 
to expand, has to do with this division of 
his subject; but however the iron box 
may be disposed to expand, sand being 
a bad conductor, no actual expansion 
would take place (unless in some ex- 
treme cases) while the iron was in a fluid 
state; and unless the box would resist 
the pressure of the fluid metal under all 
circumstances it would be entirely use- 
less. " That portion of the metal in 
contact with the interior of the mould is 
the first to lose its fluidity, and is acted 
upon, and forced to give way, in the same 
ratio of expansion, before the more subtle 
and denser fluid." This is downright non- 
sense, for the face of the casting is form- 
ed by the metal losing its fluidity in con- 
tact with every part of the mould, and if 
then forced to give way to the hydrostatic 
pressure of the more subtle and denser 
fluid, it must be in cracks and fisures, 
which of course would render the cast- 
ing imperfect. 

" 2nd Expansion. Of the extent of this 
operation we may judge from the fol- 
E 2 
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lowing facts : — ^All patterns of castings 
are made somewhat larger than the piece 
of goods is wished to be : in common 
cases ith of an inch to the foot is allowed, 
but in manjr cases the allowance will be 
T^th of an mch." (A curious fact this to 
adduce as evidence of Mr. M.'s 2nd, or 
law of expansion.) ** In the case of the 
gun, therefore, the mould would be plus 
the allowance upon the pattern, what 
space are gained by beating the pattern 
to loose it from the sand, and all the 
extra space acquired by the increased 
volume of the consohdating iron. These, 
taken collectively, may amount to ith or 
iVtbs of an inch j and so much less will 
the diameter of the gun be found when 
cold, to that it would have measured at 
climax of its expansion." So far we 
have no proof of this, but a positive state- 
ment that it may amoimt to half an inch 
in the diameter of the gun; now this 
expansion, taking place in the same ratio 
in every direction, must amount to three, 
or even four inches in its length! Now 
as cannon are cast in dry sand, I would 
ask, under such circumstances, what be- 
comes of the iron box ? As it cannot be 
expected to give way in the same ratio 
of expansion, nothing can prevent its 
being burst, by this, Mr. M.^s unaccount- 
able law ! 

" 3rd, contraction immediately takes 
place on the metal ceasing to expand : to 
Its effects are chargeable the reduction 
of the of the increased diameter of the 
gun, and which seems merely in conse- 
quence of' the escape of the caloric.'* 

Thus does this nice observer of the 
habitudes of metal, continue to heap 
contradiction on contradiction, not in the 
clumsy awkward manner that some writers 
would have done, but with a degree of 
neatness, freedom, and self satisfaction 
pecuharly his own. He first assumes, 
what we shall presently examine his 
proof of, viz., that cast iron occupies 
less volume when fluid, than when solid j 
then, that a trifling loss of caloric pro- 
duces shrinkage, which diminishes the 
mass, so that no degree of heat short of 
fusion would make it occupy its former 
bulk or volume. He then says, a further 
loss of caloric just sufficient to convert 
the fluid metal into a sohd, causes a 
most startling degree of expansion, vary- 
ing from a 50th to a 25th of its dimen- 
sions : and then again, by the dissipation 
x>f the remaining caloric, it not only loses 



this immense increase of volume, but also 
the usual allowance of 4th or yV^^s of an 
inch to the foot on the pattern; at once 
proving, in my humble opinion, that the 
simply evolving its caloric, reduces its 
volume less by this allowance, plus the 
loosening the pattern, than when in its 
fluid state! 

" To prove that cast iron is denser in 
the fluid state, several pieces of iron may 
be put into a ladle, and hot fluid iron 
poured upoa them; they will imme- 
diately rise to the surface, and expose a 
considerable portion of their bulk above 
the surface of the liquid iron. This 
buoyancy diminishes; and as the pieces 
of metal approach more and more to the 
state of fusion that exists in the ladle, 
thej^ gradually sink, till they disappear 
entirely under the surface; they then 
rapidly dissolve, and form a part of the 
fluid iron." 

This to me, is any thing but sufficient 
proof of the superior density of iron in 
its fluid state, for the known and ac- 
knowledged laws of expansion, are directly 
opposed to the gradually sinking of the 
solid pieces as they get hotter and hotter: 
but what a decided contradiction is this 
to Mr. M.*fe great 2nd law; indeed he must 
have totally forgot it when he stated that 
^Q pieces of solid metal sank and wholly 
disappeared below the surface of the 
denser metal, at the very climax of their 
expansion ! The solution of this pheno- 
mena must therefore still continue to 
puzzle our judgment, and perhaps elude 
our sagacity after all. 

Now to the proof of his assumption, 
" That cast iron occupies a greater bulk 
or volume immediately after it passes 
into the state of a sohd. If a shot mould 
is carefully separated at a certain period 
after fiUing, a metalhc crust is formed, 
more or less thick, which is the natural 
progress of consolidation, but which is 
at present an envelope to a considerable 
portion of fluid contents. In this state 
the expansion in the shot and mould, is 
nearly the same; the former is easily 
extracted from the under and upper 
parts of the latter. In about two minutes 
after, however, the expansion of the shot 
is more rapid than that of the mould, 
and at this period is difficult to disen- 
gage. As the heat is communicated to 
Sie mouldy its dimensions enlarge, and 
the extraction of the shot is attended 
with less violent efforts. The mould is 
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always filled by the shot till coohng has 
so far taken place as to reduce the shot- 
mould to its former diameter: beyond 
this, however, the shot still continues to 
lessen its bulk, so that when cold, it will 
be found to have left its mould by nearly 
^th part of its diameter/* 

This proof is of equal value with the 
rest, depending entirely as it does, on the 
solitary fact of the shot sticking in the 
mould at a certain period after casting. 
Now it appears to me, that the shot, 
instead of always filling the mould, as 
above asserted, can only be said to do so 
at two definite periods : first, while every 
particle of the metal continues fluid; 
which will only be until the mould car- 
ries off so much heat as to reduce the 
fluid metal in immediate contact with it, 
to the state of a solid, and this operation 
is attended with a certain amount of 
contraction, as is fully proved by the 
shot at this moment freely leaving the 
mould; and second, at this point ex- 
pansion proceeds in opposite directions, 
for the mould begins to expand with the 
first increment of heat it exhibits, but 
until this heat is diflfused throughout its 
whole mass, the expansion can only tend 
to lessen its internal dimeiisions : the 
caloric contained by the still fluid part, 
is at the same time given out, and is 
freely taken up by the crust with which 
it is enveloped, causing its expansion as 
a soUd, in a ratio commensurate with its 
accession of heat. Another proof, if 
another be still wanting, of the contrac- 
tion of iron on becoming solid, may be 
had, by breaking a common shot, when 
the centre of it will be found spongy, 
which could not be the case if any ex- 
pansion had taken place. 
I remain. Sir, 

Yours respectly, 
Trebor Valentine. 

Derby, April 6th, 1837. 



PAYNES TIDAL FLOATING LANDING 
' STEPS. 

Sir, — ^To my communication of last 
week, accompanying a drawing of a land- 
ing pier with floating platform, you 
added a description of the engraving, 
which description is incorrect. In my 
communication I omitted any explana- 
tion, believing the drawing would speak 
for itself; but I find this was injudicious. 



Unfortunately you mistook a groove 
(drawn on the masonry) for an iron rod: 
a much more substantial as well as sim- 
ple plan is adopted in the model, (now 
at the Town Hall Liverpool,) and there 
is neither rod nor ring used. Two iron 
bolts with friction wheels jutting out 
from the sides of the platform, nearest 
the steps, move in two grooves cut in 
the masonry, sixf inches from the steps ; 
and as the platform fits the recess within 
a few inches, the side working in rough 
water will not have the eflfect of displac- 
ing the bolts, while the action is more 
free than that of a rod and ring would 
be, and less liable to get out of order : 
indeed no part about this landing place 
can get out of order until the platform 
be completely worn out, when the ex- 
pence of a new one would not be worth 
a thought, if the traffic over it be con- 
siderable. These bolts and grooves 
are shown in the model, froih which the 
only way of withdrawing the platform 
altogether is by lifting it up perpendi- 
cularly instead of horizontally, as it 
would move in the water. 

In the engraving there is an omission 
of the front barge upon which the plat- 
form floats. There are two barges ; one 
towards the water, and the other to- 
wards the steps, or, as the nautical term 
is, /ore and aft. 

I shall feel obliged by your giving a 
place to this correctian. 

Yours, &c. 

Geo. p. Payne. 

17th March, 1837. 

THE regent's canal AND THE 
BIRMINGHAM RAILROAD. 

Sir, — It is certainly a singular thing, 
that while on the continent, some effort 
is generally evident to rogke a canal con- 
tribute to ornament as well as utility, 
in England the consideration of orna- 
ment is not only entirely overlooked, but 
it actually seems the object of the parties 
connected with canals, to make them as 
much of a pubhc nuisance as possible. 

ITiis observation was forcibly revived 
in my mind on recently passing over 
the well-known Regent's-Canal Bridge 
in the City Road. Most of your readers 
must be aware that the sheet of water 
which is crossed by this bridge, is no 
part of the main body of the canal, but 
merely an off'shoot or *' basin," which 
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might, to all appearance, have terminated 
just as well on the northern as on the 
southern side of the City Road. The 
forminff of it where it is, and thus car- 
rying tne canal imder that well-frequent- 
ed thoroughfare, made it necessary, of 
course, to build a bridge ; the building 
of the bridge made it necessary to slope 
.the road up to it on one side, and down 
affoin on the other ; an^ thus was form- 
ed that tremendous hill which, for the 
last fifteen or sixteen years, has presented 
itself on the main road from the heart of 
the City to the west end of London. 
Really, when one considers the crowds 
of omnibuses and other vehicles, — Han- 
cock's steam-carriage among the num- 
ber, — that have been, and are, in the 
habit of passing along this road, daily 
conveying an innumerable host of pas- 
sengers, it does seem strange indeed that 
this delay, this inconveniance, and this 
danger of millions should all be occasion- 
ed for the paltry object of loading or un- 
loading a few barges a few yards nearer 
to the city. 

This, however, is not the subject of my 
present complaint. The hill thus formea, 
however inconvenient and dangerous, 
had still one recommendation; — ^it af- 
forded from its height and from its not 
being occupied with buildings, a view 
over the neighbourhood on each side, 
-which might be pronounced agreeable. 
On the south, for instance, over the 
wharfs of the basin, were seen rising 
above the houses, the slender spire of 
St. Bamebas, and the lofty obelisk, un- 
mistakeable for any other object, which 
forms the steeple of St. Luke's. This, 
view. Sir, is now taken away! The 
passenger who might formerly be tempt- 
ed to stop a few minutes to survey this 
variety of objects, is now presented, in 
lieu of them, with the dreary blank of a 
dead wall. By the simple expedient of 
raising the wall of the bridge a few 
feet, the open scene, over which a breath 
of fresh air might occasionally be wafted, 
is now converted into the meanest and 
gloomiest spot on the whole road from 
the city to Paddington. As yet, indeed, 
the northern side of the bridge remains 
as it was, presenting a view of Islington, 
with its fields and churches, and in the 
foregroimd the canal ; but the progress 
of deterioration, the march of barbarism, 
is no doubt soon destined to destroy even 
this last vestige of the agreeable. 



What ad\'antage the parties who have 
effected this improvement propose to 
reap from it, I am at a loss to know. But 
it seems, like many other disagreeable 
things, to be done " upon principle" — 
as far at least as that inference may be 
drawn, from the fact that this is by no 
means the only instance in which it has 
been done. It will be enough to men- 
tion one other case : An American traveller 
— Slidell, the author of " Year m Spain," 
mentioned in his travels a couple of 
years ago, the strikingly-pretty view of 
a range of villas on the banks of the 
canal, which was to be had from the 
bridge near the east gate of the Regent's 
Park. Since then the same alteration 
has been effected there, and future Ame- 
ricans who come to enjoy the prospect, 
will be led to wonder at the gigantic 
stature of their more fortunate country- 
man ! 

It is not, however, in bridges only, that 
this downward course has been taken. 
For some years after the canal had been 
made, the towing-path by the side of it 
was left open to the public, as some 
compensation for the innumerable plea- 
sant walks through the fields, which it had 
deteriorated or destroyed. In a little 
while, however, the access to the path 
from the bridges, was in many cases 
blocked up, so as to render a walk along 
it less likely to be chosen ; and for some 
time past, this measure has been more 
and more rigorously adopted. Between 
PentonviUe and Camden Town, a bolder 
course has been taken ; the passengers, 
who in that very " ill-pierced" region, 
the disgrace of the Road Commissioners, 
takes his way by the side of the canal, 
relying on the " right of way" which he 
might imagine was secured by the usage 
of years, is now informed, on arriving at 
a certain lock, and not before, that it is 
" no thoroughfare," and directed to 
walk back about half a imle, reflecting 
as he goes on the hberality of Canal 
Companies, and the public spirit of the 
inhabitants of London. It is almost 
needless to point out what advantages 
this peculiar system of exclusion holds 
out to the suicide, or the murderer anx- 
ious to conceal the body of his victim. 
A path by the side of a canal, open only 
to a certain extent, is the very thing that 
suits them; since, while access is not de- 
nied to themselves, the pubHc in general 
is repelled from entering on a road 
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which offers no thoroughfare, and tbey 
are thus protected from the likdthood 
of surprise. 

Is ttiis a proper state «f liiings ? Why 
should the pn^paum of the passenger 
along the banks of the Regent's Canal 
be iu to nayt ed at all ? Why should not 

- eadi side of it fonn a handsome con- 
tinuous street, as is so frequently the 
case in Holland, with ih& water in the 
middle, and perhaps a row of trees planted 
on each bank? Why should not the 
bridges, wherever they occur, be left 
with merely a dwarf wall at the sides, to 
allow the free circulation of the air, and 
the enjoyment of whatever view they 
may ha,ppen to present ? Why, in fact, 
should not a canal in the environs of a 
great metropolis be made an ornament 
and embellidbment, instead of an eyesore 
and a nuisance ? '' I pause for a reply." 
In the meantime, let us hope, that in 
the numerous railroads now constructing 
in the neighbourhood of London, the 
effect of the time which has passed over 
our heads since the making of the Re- 
gent's Canal may be shown, m a superior 
attention to the public convenience, and 
a superior degree of architectural taste. 

• The sunk-way of the Birmingham Rdl- 
rcad from Park-street, Camden Town, to 
its termination near Euston Square, af- 
fords an opportunity of a character by 
no means common. If a line of street 

. be formed on each side of it, with the 
houses receding to an imiform distance 
from the road, a scene will be pro- 
duced of great variety of interest, and 
entire novelty of effect. If, on the con- 
trary, the ground be abandoned, as is 
too often the case, to the meaningless 
and planless caprice of individual build- 
ers, we shall m all probability have — 
here a row of houses fronting it, — there, 
another backing it, and so on, till ihe 
chaotic mass impresses every passenger 
entering London from Birmingham with 
the idea, that he is indeed approaching a 
*' rude and inartificial congestion of 
houses." 

In fact, on the conduct of the Railway 
Companies which are already in opera- 
tion, depends the question (which, amid 
all the squabbles about particular build- 
ings, seems not to have attracted one 
particle of attention from ihe legislature) 
whether the architectural character of 
London shall be permanently raised, or 

permantly lowered} 



In the hope that these remarks may 
not only be found worthy of a place in 
the pages of the Mechemcs* Magazine, 
but that their appearance there may 
effect some good. 

I remain. Sir, yours, &c. 

AN INHABITANT OF THE 



April 18th, 1887. 



NORTH OP LONDON. 



Hutchinson's patent gas burner. 

Sir, — The substances which are 
usually employed in furnishing us with 
artificial light, such as oil, tallow, wax 
and coal gas, however excellent they may 
be in their natural qualities, stUl re- 
quire the aid of superior mechanical con- 
^vance, to render the flame which they 
produce pc^rfectly luminous. A happy 
.combination of chemical knowledge, and 
meclianical skiU is necessary to effect 
this desirable object. The great diver- 
sity of form and variety of arrangement 
which are exhibited in the lamps- 
burners, and instruments, used in the 
process of generating light, testify the 
attention and study which this important 
subject is entitled to. Yet it is remark- 
able, that but few really scientific men 
have directed their abilities to the inves- 
tigation of the theory of artificial light — 
although I believe there is no other 
branch of what may be called domestic 
science, administers more extensively to 
the comfort and social habitudes of civi- 
hzed man. With the exception of the 
experimental and philosophical researches 
of Argand and Count Munster, whose 
valuable discoveries added largely to the 
previous information that existed on the 
subject, I am not aware that any other 
analytical work upon it, has ever ap- 
peared. 

The investigations of these individuals, 
have led to a very accurate knowledge 
of the philosophy of light generated by 
artificial means. And upon the princi- 
ples which were deduced from their ex- 
periments, are founded nearly all the 
best improvements that have been made 
in the construction of lamps. 

The vast amount of money that is 
annually expended in the procuring com- 
bustible materials, ought certainly to be 
a powerful inducement to scientific men 
to endeavour to invent such apparatus 
as will diminish this expenditure; and 
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It. appears to me, that a considerable 
portion of the costly apparatus now in 
use, might be dispensed with, without 
lessening the quantity of light given 
out. 

I ^un of opinion that this object can 
be. accomplished, hj constructing a 
burner, upon the pnnciples which are 
now generally admitted by chemists, to 
regulate the admixture of combustible 
fluids. Ineeed I am persuaded a 
thorough knowledge of the laws, 
which govern with such admirable pre- 
cision the due proportions of inflam- 
mable materials, which, when combined, 
send forth the greatest intensity of light, 
would lead to considerable improvements 
in relation to this subject. 

It is well known that hydrogen, and 
also carburetted hydrogen — ^both ga- 
geous fluids liberated from oil and coal 
by the application of intense heat, are 
incapable of yielding either a pure or 
brilliant light, unless a sufficient quan- 
tity of atmospheric air is caused to enter 
minutely into combination with the ig- 
nited gas. Argand was, I believe, the 
first, who discovered the necessity for 
this combinatioi) of the inflammable 
gases ; — and the result of his reflections 
upon this subject was that happy inven- 
tion, of the ingenious lamp winch bears 
his iSasme, Previous to this discovery, 
an enormous waste of illuminating sub- 
stances was occasioned by the imperfect 
construction of the lamps then in use. 

This celebrated lamp is so generally 
known, that were it not for. the sake of 
illustration, I should omit describing 
the principle upon which it is arranged. 

A metallic cylindrical tube placed in a 
vertical position, forms the centre of the 
lamp; another tube is placed outside, 
and exactly parallel to this; there is 
thus, between the two tubes, a passage, 
through which the g«is or oil rises to the 
top of the burner, and a constant stream 
of common air is continually ascending 
through the inner tube to support the 
combustion : this process commences at 
the moment the gas escapes from the 
small orifices which are situated on the 
upper surface of the burner. On a cir- 
cular ledge of brass which encompases 
the flame, a glass chimney is placed. 
The:eft*ects produced by this contrivance 
are, a considerable increase to the height 
of the flame — and an intensity of light, 
equal to double the quantity emitted by 



an ordinary lamp. This fortunate ap" 
plication of atmospheric air, satisfied 
Argand of the correctness of his theory; 
he was contented with what he had done, 
and left the field open to future im- 
provers. 

In order the more perfectly to com- 
prehend the nature of Hutchinson's 
burner, and to show the advantage it 
undoubtedly possesses over Argand's 
invention, it is necessary that I should 
explain in what respects the latter is 
deficient. 

It is obvious to any one who is prac- 
tically conversant with the nature of 
artificial light, that a certain definite, or 
exactly proportioned quantity, of the two 
gases, oxygen and hydrogen, are indis- 
pensible, in order to produce complete 
combustion. It is settled by the che- 
mists, that the greatest intensity of 
flame is produced, when the relative pro- 
portions of oxygen and hydrogen are — 
two parts of the latter in weight, to one 
of the former ; any deviation from this 
principle is found to be detrimental, as 
It is only when the fluids enter into 
combination in these exact ratios, that the 
desired brilliancy can be eflected. 

Now I cannot imagine, that the in- 
genuity of man will ever accomplish such 
a perfect piece of mechanism, as will ex- 
tract from the atmosphere the precise 
compliment of oxygen requisite to unite 
with the volatile ^as which escapes from 
a burner or gas pipes; but it is evident, 
from the admirable results of both 
Argand and Hutchinsons' burners, that 
a progressive approximation has, in this 
respect, been already attained, inasmuch, 
as that by the arrangement of their re- 
spective burners, a great part of the in- 
flammable air of our atmosphere, is 
brought into immediate conjunction with 
the volatile products of decomposed coal 
and oil. 

A series of experiments upon various 
burners has enabled me to arrive at the 
conclusion, that Hutchinson's invention 
has approximated nearer to perfection 
than any other that I am acquainted 
with. I think it will be admitted, that 
in consequence of Argand's burner being 
a imiform cylinder — only the extemzd 
particles of the column of air which as- 
cends towards the place of combustion, 
will actually combine with the ignited 
hydrogen ; therefore, the myriads of 
globules, or those imperceptible atoms 
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of combustible matter, which constitute 
' the centre of this column, are carried 
(with a velocity peculiar to a cylindrical 
body of air) beyond the vicinity of the 
combustion, and thereby escape without 
having been appropriated. 
' I am aware that it is the opinion of 
many gas engineers and chemists, that 
in order to insure a perfect combustion, 
the air which ascends through the 
burner, should be mechanically urged 
towards the flame with the greatest pos- 
sible velocity. But this is an erroneous 
conception ; as I am persuaded, that no 
experiments that were ever instituted 
could in their results have warranted so 
unphilosophical a conclusion. Is it not 
now consistent, even in a theoretical 
sense, to suppose, that as great a degree 
of precision is necessary in regulating 
the velocity of the air, which ascends to- 
wards the flame, as is required in pro- 
portioning the union of the gases? It 
must, further, be obvious, that if the 
velocity is accelerated beyond a certain 
degree, much of the inflammable mate- 
rials will pass into the surrounding at- 
mosphere without having been decom- 
posed, or ignited. The injurious effects 
of too great a flow of air upon flame, 
may be witnessed by directing a current 
upon any description of burner; the 
phenomena presented by this experiment 
are, a considerable elongation of the violet- 
coloured or dark portion of the flame ; 
and a consequent diminution of the 
upper stratum, or that part of the 
flame which yields the greatest portion 
of light. Uniform combustion it is also 
found, is promoted, accelerated, or re- 
tarded, by the particular condition of the 
temperature of the air in the immediate 
vicinity of the lamp. If the air which 
is conducted to the place of combustion, 
be below that degree of rarifaction, 
which is necessary to produce the per- 
fect separation of the inflammable, from 
the non-combustible gaseous fluids, that 
are rushing from the orifices of the burner 
in such a case, the light will be re- 
duced both in its dimensions and bril- 
liancy, and a serious waste of material 
be occasioned. These results, are es- 
tabUshed by the well known fact, that it 
requires a much more elevated tempe- 
rature, to cause production of flame from 
the union of gases, than even that minute 
rarifaction of the atmosphere which im- 
mediately envelopes? metals in a state of 



perfect fusion. The Davy Lamp . will 
exhibit an apt illustration oi the extreme 
sensitiveness of flame, to the influence of 
the surrounding air. It will be observed, 
that the flame of this lamp is instantly 
detached, and the natural cohesive pro- 
perties of the inflamed hydrogen broken, 
at the moment the flame comes into 
contact with the metallic cylinder by 
which it is inclosed. The truth deve- 
loped by this demonstration, I consider to 
be one of the primary, and indeed one of 
the most important principles which 
ought to guide us in the construction of 
burners. 

I shall now give you a description of 
Hutchinson's burner, and by instituting 
a comparision between it and Argands, 
the improvement that has been made, 
will, I have no doubt, be apparent. 

Fig. 1, (see next page) shows the burner 
complete. Fig. 2, a section down the mid- 
dle ; and fig. 3, a transverse section. 

Instead of a perfect cyUnder, this 
burner is formed of two frustums of 
cones of different dimensions. These 
cones are united at their perimeters, or 
smaller extremities. The section B. being 
therefore reversed. Through the lower 
frustum, and at its base c, the air which 
feeds the combustion, is first admitted, and 
conducted upwards towards the jimction 
of the two cones at b. The diameter of 
the upper section of the lower cone, being 
but one half of that of its base; the 
column of air which entered at €. is 
concentrated. Immediately this concen- 
trated volume of atmospneric air has 
passed the junction at 6., it is expanded 
and guided directly to the ignited gas, 
which issues from the orifices of the 
burner at d, d. 

This gradual contraction and expan- 
sion of air, obviates the inconvenient 
and disagreeable effects produced on the 
flame, by the unchecked velocity of the 
stream which rushes through a uniform 
cylinder, such as that which forms the 
centre of Argand's lamp. Also the 
union of the oxvgen of the air, with the 
carburetted hydrogen, is rendered more 
perfect by this contrivance. This pe- 
culiar arrangement (to which is added 
the hood, fig. 4., which Mr. Hutchinson 
lays no claim to the invention of) pro- 
duces an intense, luminous, and brilfiant 
flame. 

A series of interesting experiments, 
which were made at the time this burner 
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was introduced, in order- to ascertain the a series of experiments which I made 
advantages it possessed over others, and myself upon it, having placed it in juxta- 

Flg.3. 



Fig. K 





Fig. 2. 



Fig. 4. 



JB 




position with fourof diflTerent and various 
constructions, have convinced me of its 
superiority over the hest burners that I 
am acquainted with. 

I am also happy to observe, that my 
opinion of its merits is corroborated by 
its being very generally substituted for 



the old burners throughout the metro- 
polis, and in conjunction with Mr. 
Stephen Hutchinson's other great and 
beneficial improvements in gas machin- 
ing, it has been introduced into the 
United States, especially New York. 
Clovis. 



MR. HERAPATH. 



Sir,-— There is a point beyond which 
forbearance is a crime. At that point 
you are considered by the friends of Mr. 
Herapa^ to have arrived, in jowc late 
unprovoked and unprincipled attacks on 
the reputation of that profound mathe- 
matician, smd most amiable and worthy 
individual. Did all who read, only re- 
flect, as they ought to do, on what they 
read, there would be nothing to appre- 
hend from the worst which the Me- 
chanics* Magazine, in its three-penny 
fury, could say to the prejudice of a 
gentleman so truly superior to censure 
as Mr. Herapath. But for one who 
does so, there are ten who gobble up 
implicitly what is presented to them in 
any favourite jounud, daily or hebdomi- 
nal; and hence the common saying, that 
a lie current and uncontradicted for a 
week, is as good, for any matter of pre- 
•sent effect, as the best truth that ever 
was promulgated. Lest, therefore, any 
of your weekly hes respecting Mr. Hera- 
path (for that is the rate at which they 
. are issued) should make an injurious im- 



pression anywhere, it is thought fitting 
not only to give this public contradic- 
tion to them, but to gm an equally 
public challenge to you to prove (not 
assert) any thing of which, either as a 
man of science, or a man of honour, he 
has any reason to be ashamed. It is 
hardly expected that you will have the 
honesty to insert this ; but if you do 
not, tnere are happily other vehicles 
through which it shall meet the public 
eye. Waiting to see whether you do or 
no, before I go into particulars, 
I am. Sir, 
Your most obedient servant, 
Veritas. 

Chelflea, 2Srd April, 18S7, 

[We insert this letter, spite of its vul- 
gar insolence, as a matter of course; and 
shall insert '4the particulars" with which 
it is promisea to be followed up, (when 
favoured with them), equally as a ^Latter 
of course. Mr. Herapath has been char- 
ged by certain correspondents of this 
journal, with saying things of himself 
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and others, which are not true; and he 
has a right, (which it has never been our 
prac^se to deny for an instant, to persons 
attacked in our pages), to be heard in 
his defence, by himself, or by any alter 
ego of his acquaint8iice,*--*no matter how 
rude and unbecoming the manner of that 
defence may be. That there may be no 
mistake, however, as to the real character 
of the embroilment in which Mr. Hera- 
path has involved himself, we must add 
a few words. " Veritas'* calls the late 
attacks upon his friend, "junprovoked and 
unprincipled," and challenges us *'to 
prove one thing," &c. Now the plain and 
undeniable fact is, that it is entirely 
through Mr. Herapath*s own attacks on 
others (Sir Humphrv Davy and Sir John 
Rennie), and through the necessity which 
resulted of repelling these attacks, that 
bis character, as a man of veracity, has 
been brought into question. With what 
propriety, then, can the letter of " Philo- 
Davy" or Mr. Meredith be called "un- 
provoked" or "unprincipled" ? And why 
should they, or we, be called upon for 
proofs, when it is Mr. Plerapath on whom 
the imputation of want of veracity rests, 
and with whom it lies to clear nimself 
from it, if he can ? What Mr. Herapath, 
or some one for him, has to do, is to prove 
(by "particulars," not by words,) that 
Sir Humphry Davy was really expelled 
from the chair of tne Royal Society, in 
consequence of Mr. Herapath*8 riaicu- 
lous challenge to that Society — that Mr. 
Herapath was a year ago, or at any 
other time, " superintendant general of 
from three to four hundred miles of rail- 
way" — and so on to the end of the cata- 
logue of mistakes imputed to him by our 
different correspondents. — Ed. M. M.] 



ON HEAT, THE ACTION OF LIGHT AND 
ATMOSPHERE, AND ON THE DISTRI- 
BUTION OF THE ATMOSPHERE OVER 
THE earth's surface. 

Sir, — In this paper an attempt is made 
to shew that the effects usually ascribed 
to the sun's heat, are produced by the 
combined action of light and air. That 
the degree of the sun's heat, at any given 
point is in proportion to the intensity of 
the light, and the density of the atmo- 
sphere at that place, and that the distri- 
bution of the atmosphere over the earth's 
surface, is effected and regulated by the 
earth's rotation its axis. 



To the efiects produced by the burn- 
ing glass, whether it be the burning of 
a piece of wood, or the melting of apiece 
of iron, both light and air contrioute. 
We know that both these agents are 
present in the operation, and we do not 
know that any other agent is present; 
and in the absence of either of them, 
the burning glass will produce no effect. 

If a light from a lens which sets sub- 
stances on fire, be thrown into the same 
substances in an exhausted recemr, it 
will produce no heat, no effect. This tends 
to shew that the effects produced by the 
burning glass, which are usually ascribed 
to heat, result from the combined action 
of light and air. It also tends to shew, . 
that in the pure sun-beam there is no 
heat, and there are certain natural facts 
which have the same tendency. The 
summits of the lofty mountains within 
the tropics, which, while smitten by the 
inteusest of the sun's rays, are wrapped 
in everlasting ice, attest that in that ray 
there is no heat. But then comes the 
Question, why does not the sun's ray in 
tnose cases produce its usual effect ? In 
the case of the burning glass the reason 
is obvious — it is the want of air. In the 
other case, the reason is the same ; — ^it 
is the want of sufficient air to enable the 
light to produce its usual effect. In 
ascending upwards from the earth's sur- 
face, the density of the atmosphere is 
known gradually to decrease; and it 
hardly admits of doubt, that the atmo- 
sphere about the suminits of those moun- 
tains, is too highly rarified to enable the 
sun's ray to produce its usual effect. 
Those summits, perhaps, transcend, or 
nearly so, the ocean of atmosphere wliich 
rests upon the earth. It is known that, 
the rarefaction of air has a tendency to 
depress its temperature. 

Light and air, in producing the effects 
attributed to heat, seem to act after this 
manner : the light being the more subtle 
fluid, appears to penetrate bodies, and 
to make way for the admission of air 
into them ; and when the hght is suffi- 
ciently condensed, the partides compos- 
ing bodies are thereby separated and set 
at liberty, and the appearances caUed 
combustion and melting are produced. 
It is, perhaps, unnecessary to say, that 
light penetrates bodies, since the burn- 
ing-glass itself furnishes abundant proof 
of that fact. It is evident that all the 
convergent rays pass through the glass ;. 
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and the expansion of heated bodies seems 
to be caused by the air which has en- 
tered them, and which, when they cool 
and contract, they give out, or squeeze 
out ; and it is the air so pressed out of 
cooling bodies, which causes the repul- 
sion steam, and hissing noise perceived 
when water is thrown upon them. If a 
piece of red hot iron, or any other red 
hot body, be plunged into water, the air 
which has entered it, will be perceived 
issuing from it in innumerable bubbles. 
Hence atmospheric air appears to be 
the most active agent in the melting of 
metals ; aided b> intense light, it seems 
to enter into them, and to be the power 
which ultimately separates the particles 
composing them. Moreover, the cur- 
rent of air which agitates boiling water, 
enters through the metal or substance 
of the vessel. This, I think, is evident 
from the following facts : — the air issues 
from the metal or substance of the vessel, 
as is plainly perceived by observing a 
vessel of water put on the fire to boil ; it 
may be caught before it reaches the sur- 
face of the water : and if a tin vessel con- 
taining water be partly immersed in a 
vessel of boiling water, the water in the 
tin vessel may be raised to boiling heat ; 
but it will not boil, because it is pro- 
tected from the current of air by the 
vessel which contains it and the water 
which surrounds the tin. 

The distribution of the atmosphere 
over the earth's surface seems to be 
effected and regulated by the earth*s 
rotation. 

The atmosphere being a fluid resting 
on the face of the earth, and the earth 
being a sphere turning with great velocity 



on its axis, the centrifugal force thence 
arising will necessarily cause an accumu- 
lation of. atmosphere at the equator of 
the earth,* which, under the mfluence 
of the same force, will decrease towards 
the poles ; sgid the necessary conse- 
^[uence of the. accumulation will be, an 
increased densityf at the equator, which 
will also gradually diminish with the 
accumulation from thence towards the 
poles. The sun's light also is most in- 
tense at the equator, and within the 
tropics. Now this distribution of atmo- 
sphere and light, supposing the sun's 
heat to result from the combined action 
of light and air, and that it is propor- 
tioned to the intensity of the light and 
the density of the atmosphere at any 
given place, would cause just such a dis- 
tribution of the sun's heat as is found to 
exist. It would be greatest, and ascend 
highest, within the tropics, where the 
light is most intense, and the atmospheric 
accumulation and density, are greatest ; 
and from thence its elevation would de- 
chne, and its density decrease towards 
the poles : and this is the order we find 
in nature ; there is the greatest heat at- 
taining the highest elevation within the 
tropics, which from thence gradually 
declines in elevation, and decreases in 
intensity towards the poles. 

Atmospheric air is susceptible of a 
great variety of modifications, under 
some of which it seems to become light, 
or to give light : of which kind seem to 
be all artificial lights ; and electric light, 
and the aurora borealis, probably are but 
modifications of atmospheric air.t 

W. 



RUSSIAN WEIGHTS, AND RUSSIAN EXCHANGE ON LONDON. 

Sir, — I send you an article or two from St. Petersburgh. If the mites you 
receive, or may receive, are not foreign to the design of your valuable and instruc- 
tive publication, and you may think they may interest any of your numerous readers, 
you will add them to your repository. 

ITie balance beam by which the weights were ascertained, was made by Mr. Berge, 
with such accuracy, that when each scale was loaded with 27 pounds avoirdupois, 

* The waters of the ocean are known to be under the influence of the same force. The centrifugal 
force of the earth's rotation seems to be the power which obeyed the Almighty fiat, " Let the waters 
under the heaven be gathered together." This appears to be the power which first established and 
still maintains the level of the sea. 

t Within the tropics, the barometer does not descend more than half as much for every 200 feet of 
elevation, as it does beyond the tropics; which proves a greater density, and an accumulation of atmc- 
sphere. — B Ws Geography, vol. i. p. 70. 

t Wherev^er the aurora appears, it is a proof of the rarefaction of the atmosphere at that point, and 
consequently of its coldness. 
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and the twentieth part of a grain more in one of the pahs (which is the 3,780,000th 
part of the whole weight), the bea^n would not remain in an horizontal position. 

Concerning the Exchange, nptwithstanding it being a subject of contemplation, it 
may be of use to such person* as may have an idea of establishmg themselves in 
Russia, by letting them ki\oif-the value of a pound sterling, and how many roublea 
the working mechanic nra^t earn to be enabled to save a few pounds for home. 
/ . / I am. Sir, your most obedient servant, ;; 

Benjamin Hynam. 

St. Petenburgh, Feb. 28th, 18917. 

Comparative Proportion between the Russian and English Weights. 

lb. oz. ' d\vts. 
Avoirdupois EngUsh. 

1 Funt, or Russian pound, equals 14 7^ 

2 Ditto 1 12 14i 

4 Ditto 3 9 12i 

8 Ditto 7 3 9Vff 

16 Ditto 14 7 2^ 

20 Ditto 18 Ul 

40 Funts, or 1 pond 36 1 13^ 

font, sol.* parts. 

1 Pound English, avoirdupois, equals 1 10 31^ Russ. 

2 Ditto 2 20 63 

3 Ditto 3 30 94^ 

4 Ditto .. 4 41 30 

5 Ditto • 5 51 61i 

6 Ditto 6 61 93 

7 Ditto 7 72 28i 

8 Ditto 8 82 60 

9 Ditto 9 92 91i 

lODitto 11 7 27 

One Russian pound is equal to 1 lb. 1 oz. 3 dwt. ^ gr. Troy. 



The smallest weight of Russia is the zolotnick. 
3 Zolotnicks is equal to 1 lot. 
36 Lots is equal to 1 funt. 
40 Funts is equal to 1 pond. 
10 Ponds is equal to 1 berkovetz cs 3cwt. 241b. EngUsh. 



RUSSIAN EXCHANGE ON LONDON. 



In the year 1695, the exchange on London was at 120 pence per rouble, and in 
the year 1710, it was at 80 pence. But we find no direct course on London till the 
year 1763, when a direct course was fixed, which has continued ever since. The 
course of exchange in that year opened at 55. In the year 1803, it was at 37 J, 
since which it has received great fluctuation, and gradually declined, for it was, in 
1816, as low as 9i on London. It is now 10^, and has been so for some years, 
varying a farthing more or less in the rouble ; consequently, a pound sterhng in 
1755 was equal to about 436 roubles, in 1803, to 768, and is at this moment equal 
to 2286 roubles. 



OBSERVATIONS UPON MR. MACKINNON's BILL '^ TO AMEND THE PRACTICE RELATING TO 
LETTERS PATENT FOR INVENTIONS," ETC. 

If from amongst the various subjects which — ^for its prospective beneficial results — and 

at this moment press on the attention of Par- for its claims to be calmly considered with- 

liament, one should be selected for its im- out any excitement of that excusable party- 

portant bearings upon the great commercial feeling which attaches to most matters of 

interests of this country — for its nationality pubUc discussion — that subject would be the 

* Zolotnick. 
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relief of the genius and inventive talent of 
this manufacturing nation from the oppres- 
sion and difficulties under which it has 
hitherto laboured, for want of a systematic 
code of patent law, combining simplicity of 
forms, efficient protection, and reasonable 
price. 

The attention of our statesmen and legis- 
lators appears never to have been suffi- 
ciently ^ected to the necessity of treating 
the subject of patent law and practice as an 
affair of national policy ^ — ^both as it regards 
our internal prosperity and our external com- 
mercial relations over the whole globe ; it 
has never been considered by those who 
direct the concerns oJF this country, that the 
combined rivalry of foreign nations, jealous 
of our manufacturing superiority, and pre- 
sent commercial pre-eminence, can alone be 
effectually met by giving vitality and energy 
to the immense mass of dormant inventive 
talent throughout this country, which can 
never be rendered available to its possessors, 
and to the public, but by a complete remo- 
delling of our antiquated and expensive 
system of patent law and practice. 

The amendment of this system is, I will 
acknowledge, surrounded with difficulties 
and perplexities of a peculiar character ; 
but they are not insurmountable, and the 
attention of Parliament being once fixed 
upon the importance of the subject, the 
wisdom of Parliament can certainly apply 
the proper remedies. 

To appreciate the value that should be 
attached to the well-intentioned endeavours 
of any Meinber who will undertake the 
almost forlorn hope of patent practice 
amendment, we need only cursorily advert to 
the attempts which have preceded the present 
bill of Mr. Mackinnon upon this difficult 
point of legislation. In the session of 1 829 , 
the honorable House of Commons appointed 
a Committee of Inquiry into '* the Law and 
Practice ef Patents for Inventions," with 
directions " to report the evidence, and 
their observations tJiereon, to the House." 
The Committee was composed of able men 
from, both sides of the House ; they exam- 
ined witnesses at great length, reported their 
evidence — but found the subject ** so intri" 
cate and difficult t** that notwithstanding 
** their earnest recommendation to be re- 
appointed early in the next session," they 
relinquished the ** intricate and difficult" 
business, and were never reconstituted for 
the purppse of making that report, which 
could alone have given an operative result 
to their previous labours. 

The Reform Bill engrossed the attention 
of Parliament for the two succeeding ses- 
sions ; but in that of 1833, Mr. Godson in- 
troduced his Patent Law Amendment Bill ; 



it was divided into two, for the purpose of 
separating the more questionable amend- 
ments ; the first Bill passed the Commons, 
the second Bill went through Committee ; 
they together embraced many important 
ameliorations, but were defective in detail 
as a system, or code of patent law and prac- 
tice. These two Bills were superseded by 
Lord Brougham's Act, which contains some 
material improvements, not worded in the 
best manner (so far as word's are intended 
to convey precise meaning) ; but Lord 
Brougham's Act has left aU the principal 
grievences of which men of inventive taleftt 
complain perfectly unremedied. Lord 
Brougham's acknowledged great talents were 
riot applied to the " intricate and difficult" 
portions of the subject — the real protection 
of invention as a matter of personal pro- 
perty and of personal right — the abrogation 
of the useless antiquated forms of passing 
patents — ^the complete simplifying of the 
process as a matter of commercial arrange- 
ment affecting the great interests of tiie 
country — the substitution of one patent in 
one <^ United Kingdom" for three compli- 
cated patents ; and, finally, the reduction of 
the heavy stamp duties and onerous state 
and chancery fees. Without this reduction, " 
all other improvements are sealed from the 
great mass of inventors, whose combined 
talent, industry, and knowledge would add 
incalculably to the wealth and resources of 
the empire, and to our means of competing, 
in every part of the globe, with the increas- 
ing efforts of rival powers, who are continu- 
ally progressing in those combinations of 
capital, skill, and enterprize, which must 
eventually have a deep effect upon our fu- 
ture commercial operations. 

Mr. Mackinnon' s Bill is very far from 
perfect in many principal points, especially 
in respect of necessary details for the se- 
curity of inventors and of the public ; and 
he has fallen into the error of placing his 
improvements beyond the reach of men of 
moderate means ; but his Bill contains essen- 
tial and important ameliorations in princi- 
ple ; the forms of taking out patents are 
materially simplified, and security is afforded 
from the date of the petition ; the heavy 
stamp duties are proposed to be repealedt 
and the numerous classes of fees and emolu- 
ments are abrogated by his Bill.* 

But it is important to impress on the 
attention of Parliament that the difficulties 
which are inherent to this intricate subject 
should secure to the bond fide endeavours of 
any legislator who will undertake any thing 

* But othera gubstituted, which, we fear, would 
be equally onerous with those repealed; with this 
exception, we cordially subscribe to the sentiments 
of this judicious and well-timed appeal. — Ed. M. M. 
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like a systematic arrangement and ameliora- 
tion of patent la# and practice, — the cordial 
and effectiye co-operation of men of every 
party to amend what is imperfect, and sup- 
ply what is deficient in this Bill. To pre- 
vent its going into Committee because it is 
defective in its details, would be equally 
unjust and impolitic ; such a course would 
disappoint the rational expectations and 
demands of diousands of men of inventive 
genius, who have been from year to year 
depending upon the wisdom and justice of 
the legislature for a code of patent Iaw ; 
such a course would be impolitic, by stiU 
continuing those restrictions, which exclude 
from profitable action and reciprocal benefit 
to the community, the buried treasures of 
inexhaustible resources of science, talent, 
skill, and enterprise, which would prove to 
this country richer mines of wealth than 
Potosi or Golconda possess. To throw 
out this BQl upon second reading, would be 
to discourage every future attempt of indi- 
vidual endeavour to legislate upon this most 
important and most difficult subject. 

Mr. Mackinnon stands pledged to facili- 
tate every proffered improvement upon his 
Bill ; it is but common candour to give him 
credit for the sincerity of his professions, 
and but parliamentary justice to allow him 
to redeem his pledge. 

This is not a party question, ; it is a ques- 
tion of equal policy, justice, and benevo- 
lence ; the interests of official persons en- 
gaged in the present practice of patent-grants 
are insignificant when put into the balance 
against the great interests of the country ; 
but fair compensations to all who are enti- 
tled to such can easily be arranged under 
this Bill. The prospective increase to the 
happiness — the internal improvement — ^the 
resources and the external commerce of this 
great empire, as the result of a good and 
available system of patent protection to the 
inventive talent of the country, is incalcula- 
ble. This is, par eminence^ a question of 
British policy, of British improvement, and 
of British interests ; and it should be treated 
with the generous sympathies of patriotic 
British legislation, 

Julius Ludolphus Sch&odbr. 
BHxton, lOtk April, 1887. 



LIST OF ENGLISH PATENTS GRANTED BE- 
TWEEN THE 27th of MARCH AND THE 

25th of APRIL, 1837. 

Joseph Haley, of Manchester, machine-maker, 
for "certain improvements in the machinery tools 
or apparatus for cutting, plaining, and turning me- 
tals and other suhstances.'* March 28 ; six months. 

Joseph Whitworth, of Manchester, engineer, .for 



"certain improvements in machinery tools or appa- 
ratus for tuniing> boring, plaining, and cutting me- 
tals and other materials." March 28 ; six months. 

Henry Stephens, of Stamford-street, Blackfriar*s- 
road, Surrey, writing.fluid manvfactuier, for " cer- 
tain improvements in ink-stands or ink-holders and 
pens for writing." March 28 } six months. 

Michel Berand Lauras, of Lyons, hat now resid- 
ing in Leicester.square, Middlesex,, merchant, for 
" certain impioTements in steam-navigation."— 
April 4 ; six months. 

Henry Booth, of Liverpool, esquhre^ " for im- 
provements in the construction of locomotive en- 
gine boiler fiurnaces, applicable also to other fur- 
naces." April 4 ; six month. 

William Wynn, of Dean-street, Soho, Middlesex, 
clock-maker, for "a certaiA improvement or im- 
provements in apparatus for diminishing theeva. 
poration of vinous, alcoholic, acetic, and other vola- 
tile vapours, and for preventing the absorption of 
noxious effluvia In vinous, spirituous, acetous, and 
other fluids, such as wines, spirits, malt liquors, 
cyder, perry, and vinegar." — ^Apill 4 ; six months. 

Joseph Amesbury, of Burton Crescent, Middlesex, 
surgeon, for *' certain apparatus for the relief or 
correction of stiffhess, weakness, or distortion in 
the human spine, chest, or limbs." April 4; six 
months. 

William Weekes, of King Stanley, Gloucester, 
clothier, for " certain improvements bi the dreasiag 
or finishing of wooUen and other clotha or fabrics 
requiring such a process." April 4 ; two months. 

Joseph Lincoln Roberts, of Manchester, merchant, 
for *' a certain improvement or certain improvementa 
in looms for weaving," being a communication from 
a foreigner residing abroad., April 1 1 j six months. 

Reuben Bull, of Adam's-street West, Portman- 
square, Middlesex, ironmonger, for "certain im- 
provements in chimney caps to facilitate the dis- 
charge of smoke, and to prevent its return." April 
15; six months. 

Horatio Nelson Aldrich, of Rhode Island, in the 
United States of America, but now of Gomhill, 
London, merchant, fbr '* certain improvements in 
spinning, twisting, doubling, or otherwise prepar- 
ing cotton, silk, and other fibrous substances," be- 
ing a communication flrom a foreigner residkig 
abroad. April 15 ; six months. 

Henry Stephens, oi Charlotte-street, Marylebone» 
Middlesex, gent., and Ebeneser Nash, of Buross- 
street, St. George hi the East, Middlesex, tallow- 
chandler, for " certain improvements in manufac- 
ing colouring matter, and rendering certain colour 
or colours applicable to dyeing, staining, and writ- 
ing." April 15} six months. 

David Napier, of the York-road, Lambeth, Suriey, 
engineer, for " improvements in letter-press print- 
ing." April 18; six months. 

Thomas Hancock, of Goswell Mews, Goswell- 
road, Middlesex, water-proof cloth manuflu^rer, 
for "an improvement or improvements in the pro- 
cess of rendering cloth and other fabrics partially 
or entirely impervious to air and water, by means of 
caoutchouc or India-rubber." April 18 ; six months. 

WiUiam Crofts, of New Radford, Nottingham, 
machine-maker, for " improvements in the manu- 
facture of figured or ornamented bobbin net, or 
twist lace or other fabrics." April 18 ; six monthl. 

Edmund Haworth, the younger, of Bolton, Lan- 
caster, gent., (in pursuaaec or the report of the 
Judicial Committee of his Miijesty's Privy Council,) 
of the sole use, benefit, and advantage of William 
Southworth, former^ of Sharpies, near Bolton-le- 
Moors, Lancaster, bleacher, for " cerUin improve- 
ments in certain machinery or apparatus adapted to 
facilitate the operations of drying calicoes, muslins, 
linens, or other similar fabrics," for the further 
term of five years. April 18. 
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Charles Farina, of Clarendon Place, Maida Vale, 
Middlesex, gentleman, for " an improved process 
to be used in obtaining fermentable matter f^om 
grain, and in manufacturing the same for various 
purposes." April 18 ; six months. 

Lemuel Wellman Wright, of Manchester, Lan- 
caster, engineer, for *' certain improvements in ma- 
chinery or apparatus for bleaching or cleaning 
linens, cottons, or other fabrics, goods, or other 
fi})rou8 substances." April 20 ; six months. 

William Gratrix, of Springfield-lane, Salford, 
Lancaster, silk-dyer, for *' certain improvements in 
the process of bleaching or cleansing linens, cotton, 
and other fibrous substances, andf also improve- 
ments in the process of discharging colours from 
the same, either in the raw material or manufac- 
tured state.'* April 22; six months. 

John Gottlieb Ulrich, late of Nicholas-lane, Lon- 
don, but now of Red-Lion Street, Whitechapel, 
Middlesex, chronometer-maker, for *' certain im- 
provements in chronometers." April 22; six months. 

Sir George Cayley, Bart., of Brompton, near Wal- 
ton, York, for " certain improvements in the appa- 
ratus for propelling carriages on common roads or 
railways, part of which improvements may be ap- 
plied to other useful purposes." April 25; six 
months. 

James Pirn, jun., of College Green, banker, and 
Thomas Fleming Bergin, of Westland-row, Dublin, 
civil engineer, for ** an improved means or methods 
of propulsion on railways." April 25 ; six months. 

Miles Berry, of Chancery-lane, Middlesex, for 
'* certain improvements in machinery or apparatus 
Ibr making or manufacturing bricks, tiles, and such 
other articles," being a communication from a 
foreigner residing abroad. April 27; six months. 

Miles Berry, of Chancery-lane, Middlesex, for 
" certain improvements in machinery or apparatus 
fbr making or manufacturing horse-shoes," being a 
communieation from a foreigner residing abroad. 
April 27 ; six months. 



LIST OF SCOTCH PATENTS O&ANTED BE- 
TWEEN THE 22nd op march and the 

22nd of APRIL. 

Samuel Tonkin Jones, df Manchester, merchant, 
tbr ** certain improvements in the tanning of hides 
and skins." M<UY:h 29. 

Charles Brandt, of Upper Belgrave-place, Mid- 
dlesex, mechanist, for "an improved method of 
evaporating and cooling fluids." March 31. 

Charles Pierre Devaux, of Fenchurch-street, Lon- 
dpn, merchant, in consequence of a communication 
from a foreigner residing abroad, for " a new or im- 
proved apparatus for preventing the explosion of 
boilers or generators of steam." April 7. 
. William Hancock, of Windsor-place, City Road, 
Middlesex, gent., for '* certain improvements in 
book-binding." April 8. 



Richard Bureh, of Heywood, Lancaster, mechanist, 
for *' certain improvements in locomotive steam-en- 
gines, to be used either upon rail or other roads, 
which improvements are also applibable to marine 
and other stationery steam-engines" April 14. 

Henry Backhouse, of Walmsley, calico-printer, 
and Jeremiah Grime, engraver, both of Bury, Lan- 
caster, for " certain improvements in the art of 
block-printing." April 14. 

William Nairne, of Millhaugh, near Methven, Perth, 
flax-spinner, for '* a certain improvement or certain 
improvements in the machinery of reels used in 
reeling yams." April 14. 

Bennet Woodcroft, late of Ardwich, Manchester, 
but now of Mumps, Oldham, gent., for " an im- 
proved mode of printing certain colours on calico 
and other fabrics." April 18. 



LIST OF IRISH PATENTS GRANTED IN MARCH, 
1837. 

Henry Huntley, of Walworth, Surrey, M. D., for 
" an improvement in the manufacturing of fiiel." 
March 14. 

Thomas Henry Russell, of Handsworth, near Bir- 
mingham, for ''improvements in making or manu- 
facturing welded iron tubes." March 14. 

William Sneath, of Ison Green, Nottingham, lace- 
maker, for " certain improvements in machinery by, 
and of which improvements, thread-work orna- 
ments of certain kinds, can be formed in net or lace, 
made by certain machinery commonly called bobbin 
net machinery, and other fabrics." 



NOTES AND NOTICB8. 

English Manvfactures.— The German papers re- 
mark, that at every Leipsic fair the quantity of 
English manufactures offered for sale grows less 
and less. The editors, are, however, unable to draw 
so much consolation as they could wish from this 
interesting fact. The cause of the diminution, is, 
they observe, an increasing habit in the consumers 
of the south-eastern parts of Europe, of bargaining 
for their supplies of English manufactures, parti- 
cularly twists, at Hamburg, in preference to the time 
of the fair. The quuitity imported, is in their opi- 
nion as large as ever. 

Errata in (mr last Number. — In the letter on 
Mr. Baddeley's Fire Reports, p. 36, lines 16 and 17; 
the number there quoted ought to be ** one hundred 
and thirty-four" instead of " «>^y-four," and that 
in line 27 should be ** one hundred and sixtp-aeven" 
instead of *• thirty-aeven." In the Review of 
Porter's Progress of the Nation : p. 42, col. 2, line 
37, for •* in point" read " in print ;" p. 44, col. 2, line 
7, for "regarding" read "hazarding;"' same col. 
line 17, for " beyond the work" read " beyond the 
mark.'' 



85?- BriUsh and Foreign Patents taken out with economy and despatch} Specifications, DisclaimerSy and 
Amendments, prepared or revised; Caveats entered; and generally every Branch qf Patent Business 
promptly transacted. 

A. complete list of Patents from the earliest period (\5 Car. II. 1675,; to the present time may be examined, 
Fee2s.6d.; Clients, gratis. 
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MACHINB FOR COVERING COPPER WIRE WITH THREAD. 



MACHINE FOR CQVBRiNG COPPSR 
WIRE WITH THREAD, FOR ELEC- 
TBO-KAOVETICAL PU1»|>QS98. 

Sir, — Being engaged two years since 
in making some electro-dynamical in- 
struments, considerable quantities of 
copper wire covered with thread were 
required, which I found impossible to 
be procured in the country without gPASl 
delay and considerable expense ; I tS^ift- 
fore found that it would be advaivtc^g«Q^i 
to give up a few days ia tW construc- 
tion of an instrument for that purpose. 
The drawing (see front page) U a rev 
presentation of it, which I would be 
obliged by your inserting in th© M^ 
chanics' Magazine, for the use of tHoa^ 
unfortunates who are in the same situa- 
tion as myself. Tha$ part of the ma* 
chine on the left hand side, which I call 
the "covering part of the machiiie," 
was finished in the year 1835, by wbich 
part alone several hundred feet of wire 
were covered, by simply drawing il 
through with the hand, which, though 
not so expeditious, nor did it finish the 
work so neatly as with the additional 
" drawing apparatus,*' nevertheless, is 
all that is absolutely necessary ; which is 
material to mention, because manv per- 
sons might be competent, and aDle to 
find time to construct it, whp could not 
do so for the whole machine. The large 
cylinders at the ends are for the purpose 
of keeping the wire stretched tight when 
it is very fine, as in the ease of the 
electro-magnetical armature for giving 
the shock, where I find that from its 
phableness it gives way under the pres- 
sure of the thread. 

Description of the Machine. — A. B., 
the base or bottom board, 24 in. long^ 
6 inches wide, and 2 inches thick. 
C D and E, three wooden pillars, the 
two D and E having a cross bar at the 
top to keep them parallel. X Z, a hol- 
low iron shaft, piece of a gun barrel, one 
inch diameter, having shoulders on the 
inside of the pillars; upon the end Z 
there is an arm Z m fastened for carr}ring 
the pin m upon which the bobbin of 
thread (having a brass bush through it, 
made to spring by two or three saw cuts 
at the ends) turns stifiiy. A pin o is 
fixed into the arm Z m, naving a small 
hole at the end o through wnich the 
thread passes, and by which it is kept at 
the proper distance from the hollow 



shaft. A piece of turned wood havings 
a small hole through its centre, for keep- 
ing the wire in the axis of the hollow 
shaft, is driven into the end W of the 
hollow shaft, y is a small wheel rounded 
to receive a strap, by which it is driven. 
This wheel being small, ten cuts were 
made with a triangalar file in the man- 
ner of a saw, but not so close, lest it 
should cut the leather. The sharp 
dK^ taking hold of the band, it never 
slips upon the wire which it would 
fttberwise do from the size of the shaft. 
And smMhiess of y. The wheel y, and 
eonsequently the spindle Z X, is driven 
by the l^ge wheel P Q fixed upon the 
shaft 1^3 4. At 1 is a cogged wheel 
oy piniop, which is driven by the large 
wheel H S fixed upon the shaft 5 6, 
upon w)ii€h the handle H' is put, by 
which tl^e whole is set in motion. This 
popstitutes what I term the covering 
pm«t of tbf instrument. I will therefore 
now prcwjeed to describe the drawing 
ftppidratUSi and then proceed to give the 
sizes of the wheels : — F 5' H, a plate of 
iron Ifin. wide and ith of an inch thick,, 
bolted to the wooden frame; upon this 
lyoa frame two iron supporters I K L 
(one of .wjiich only can he seen in a sitie 
view,) Bffi screwed to the frame F ^ H. 
Upon the shaft 12 3 4, there is fixed the 
pinion 4 which drives the horizontal 
whefi} T U Hpon whose axis is fixed 
the pinion V, which drives the large 
wheel X V, upon whose shaft is fixed a 
brass rolkr R one inch diameter, some- 
what rounded by drawing a course file 
along the hne of the axis. Strictly 
speaking this roller is not seen in the 
drawing, but another nmilar one fixed 
upon an axis, whose lower end works or 
rests in the bent piecg of iron 7, 8, 
and upper one in the piece of iron I K L. 
The wire W, X, W, R, W", aft^rpassing 
through the hollow shaft X W, goes 
between the two rollers R being drawn 
through by the revolution of the one 
fixed on the axis of the wheel X Y. The 
two cylinders are dngam together by 
a thumb screw at I, so as to lay firm 
hold of the wire. I find that it is not 
necessary to fix cogged wheels upon the 
roller spindles for the purpose of turning 
bodi rollers by the machinery, as the 
friction of one roller is amply sufficient 
for drawing the wire through. But to 
assist the machinery, I have hitherto 
wound the wire upon a drum, as at W". 
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by applying a weight as Bhown in the 
drawing, which, being more than what is 
required for laying the wire upon, the 
remainder tends to draw the wire through 
the rollers. The weight upon the drum 
W is put the contrary way to that on 
the drum W", and it therefore tends to 
prevent the wire passing through the 
machine, but the weight W" being the 
heaviest, the wire is not only drawn 
through, but kept stretched tight, which 
is absolutely necessary when very fine. 
The mechanic wiU immediately see that 
the roller, or drum W" might have been 
turned by a pinion working in the wheel 
T V, carrying a screw at its opposite 
end, acting in the ratched circumference 
of the drum ; but I preferred the weights, 
because they are more simple, and act 
better than the self-acting drimi, whose 
diameter is continually altering. More- 
over, it will be seen, that had that 
method been resorted to, the drawing 
cylinders R would not have been re- 
quired, but they were considered best, 
because any length of wire can be cover- 
ed in a single piece, whereas, with the 
other method, the wire must be removed 
from the drum when fuU, which, when 
thick, very soon takes place. Smce tbis 
was written, the light weight of the 
drum W has been removed, and a lever 
with a weight, has been apphed instead 
of it, which, by the friction of the lever 
upon the circumference of the drum 
keeps the wire tight. It is represented 
by the dotted Imes. The drum W" is 
fitted with a small cylinder for a single 
cord, as shown in the drawing, or with 
a pulley for a double cord, as in the 
common cuckoo clock, a rack being 
added in either case, for the convenience 
of winding up the weight. The cyUnde?, 
or drum, must have a motion sideways 
to allow the wire to cover every part of 
its circumference. As the cyhnder for 
the cord is sn^dl, one winding up will 
be sufiicient for several feet of wire 
when the fall for the weight is consider- 
able, and in mine, with a fall of 14 feet, 
from 60 to 100 feet ; but I should men- 
tion that the njiachine never acts better 
than when the cord is simply wouffd 
upon the large drum itself. At W' there 
is fixed a small hollow cylinder, having 
small holes at the ends to steady th^ 
fine wire, for without such beagrance 
close to the place covering th^ wire. 



the wire would give under the pressure 
of the thread. The machine would be 
greatly improved by using two bobbins 
instead of one, which, if placed directly 
opposite to each other, as shown in the 
annexed figure, would not only keep 



the wire steady, but cover twice a9 
much i^ a given time as could be done 
with only one. But in such case one 
of tt^e wheels must be decreased to half 
the number of teeth. 

Valgulation of the speed qf the machine. 
— ^The wheel R S has 84 cogs and drives 
a pinion of 28, which givesavelocityof 3. 
The cylinder, or wheel, P Q is 8 inches 
diameter, and the small one y 1.3 inch 
or as 1.3)9.0 (7 nearly. The pinion 4 
has 12 leaves, and works in a wheel of 
76, or as 12)76(6.34. The pinion t? has 18 
leaves, and works in the shaft Y Zof 96, 
ro is as 18)96 (5.34, consequently, the 
velocity of the shaft Y X to the roller R 
is as 7 X 6.34 X 7.34=237. This D(iachine 
has covered the wire at the rate of 400 
feet in an hour wiih the finest cottofli 
colored thread that can be procure^. 
W. Ettrick. 

Sunderland, 29th March, 1837. 

F 2 
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WAGGON UNLOADBR. 

Sir, — If you think the following idea 
practicable, and suitable to the Mechanics* 
magazine, I should like to see it in- 
serted. 

Much inconvenience is often expe- 
rienced, and even accidents sometimes 
occur from carts, but more especiallv 
waggons, projecting out into the roaa, 
while then- goods are being unloaded 
into shops. 

In rather wide streets, where two 
vehicles can pass each other in the re- 
maining portion of the road, this ob- 
struction is not much felt, but in nar- 
row streets, when the waggon stretches 
across the road, so as only to allow one 
coach to pass at a time, it becomes quite 
a nuisance. To obviate this, I thought 
of the following plan : 

At the end of the waggon let there be 
a sort of platform, in shape, a quarter of 



leg, in thickness proportioned to the 
weight it is likely to carry, with a joint 
similar to those under cart shafts, to put 
up when not used. At C it will be sup- 
ported by the ledge, and at D will work 
upon its hinge or centre. E is the 
curb of the pavement alang which the 
waggon stands, and not projecting from 
it as is now usual. Fig. 2 will show the 
way the ledge can be made, B is the 
bottom of the carriage, C is the screw 
to fasten up the ledge, L the ledge to 
support the platform, at P the platform 
in its place. 

I remain, your obedient servant, 
V. B. 

January 30, 1837. 



jT 



be 



a circle, working on a centre at one side 
of the waggon ; when not used, to slip 
imder the bottom of the waggon, hav- 
ing a narrow ledge of plate iron to sup- 
port it. The diagram will more clearly 
show what I mean. 
Fig, 1. A is the platform out. B is a 



MECHANICS' INSTITUTIONS OF 
LIVERPOOL. 

The Liverpool Mechanics' Institution, 
the Theatre attached to which was des- 
troyed by an accidental fire a few weeks 
ago, is undoubtedly the most splendid 
establishment of the kind in the king- 
dom — far outshining its metropoUtan 
prototype. A year or two back it had, 
m common with most of the provincial 
Mechanics* Institutions, declined to such 
an extent that its very existence was 
threatened, and it was only revivified by 
the most spirited exertions on* the part 
of several of the most eminent merchants 
of the " second commercial capital *' 
who subscribed immense sums for the 
puipose, and thus succeeded, — not in 
the most legitimate possible manner — 
in restoring it to its pristine splendour, 
and, in appearance at least, to its pris- 
tine vigour. One of the first measures 
adopted under the new state of things, 
was to set about the erection of an ex- 
tensive and imposing building for the 
purposes of the Institution, the first 
stone of which was laid, with all due 
pomp and ceremony, by no less a per- 
sonage than Lord Brougham, who, if 
we recollect aright, took advantage of 
the opportunity to repeat, for the thou- 
sandth time since its complete refuta- 
tion, his usual puff-direct of Dr. Birk- 
beck, as the " founder " of the parent 
establishment in London, The whole 
cost of the new building is stated at 
£12,000, and the damage caused by the 
late fire is estimated at about one-fourth 
that amount, which is, it is understood. 
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coYered by the insurance. A valuable 
collection of casts, a present from one 
of the opulent " patrons" of the Liver- 
pool mechanics, was fortunately rescued 
from the flames. There is another and 
more modest institution of the kind in 
Liverpool, the " Mechanics' and Ap- 
prentices' Library," which has now been 
in existence fourteen years, and seems 
to recovering from the state of depression 
into which it had fallen, so that it has 
been determined to continue it as a sepa- 
rate association, instead of uniting with 
the more wealthy one, as had been pro- 
posed. The income, improved as it is, 
of the Library, is only 100/. per annmn, 
a small sum, as the Committee remark 
in their Report, to be expended in literary 
recreation by the thousands of workmen 
composing the industrial population of 
Liverpool. It should be borne in mind, 
however, that this Institution owes none 
of its funds to aristocratic patronage, and 
confines itself to its direct object, with- 
out dazzhng the optics of its subscribers 
by the false glare of lectures on the 
Belles Lettres, or readings from the 
drama by gentlemen of the theatre in 
demi-Thespian costume. Such things 
have been in Liverpool, as well as other 
places that could be mentioned. 

SIR HUMPHRY DAVY's PRESIDENCY OF 
THE ROYAL SOCIETY. 

Sir, — In my letter to you of the 3rd 
April last, I unhesitatingly pronounced 
the assertion of Mr. Herapath, that his 
newspaper challenges to the Royal So- 
ciety "ended in the expulsion of the tocl 
of nis opponents. Sir Humphry Davy, 
from the presidency" of that body, to 
be a ** monstroiis supposition — monstrous 
falsehood." 

Mr. Herapath, in answer to this im- 
peachment of his veracity, has commenc- 
ed publishing "the correspondence which 
led to the publications'* or newspaper 
challenges alluded to. But the very 
words by which this correspondence is 
introduced to the notice of the public, 
serve to shew that he has been indeed 
guiltv of the falsehood imputed to him. 
His first statement was most positive and 
unqualified, namely, that the letters in 

Question " ended in the expulsion" of Sir 
lumphry Davy from the precedency; 
but what is his language now ? — " Ter- 
minated in the expulsion, or forced re- 



tirement of Sir Humphry Davy." And 
as if this were not e^ddence enough of 
his wish to back out of the charge, the 
article is thus labelled in his table of 
contents, " Royal Society and Mr. Hera- 
path; the private correspondence that 
caused the discussion which ended in 
the resignation of Sir Humphry Davy." 
Aye, aye, Mr. Herapath, " resignation," 
" retirement," any thing but ** eiqml- 
sion j" that is a charge you now shrink 
from, and would fain wriggle out of, if 
you could. But as neither " retirement " 
nor "resignation" is sjTionymous with 
"expulsion," we must leave, if you 
please, — nay, whether you please or no, 
— the original phrase, that is, the false- 
hood sticking in your throat. 

Not that there is any foundation for 
even the present milder version of the 
story. Far from it. Mr. Herapath and his 
challenges had, in no shape whatever — 
whether " expulsion," " retirement," or 
" resignation," any thing to do with the 
termination of Sir Humphry Davy's pre- 
sidential career. I say this with a per- 
fect knowledge of the real facts of the 
case ; and I defy Mr. Herapath to shew, 
by any thing better than the ipere empty 
suggestions of his own inordinate vanity, 
that there was the slightest connexion be- 
tween them. 

With respect to "the correspondence," 
— so much of it at least as is now pub- 
lished, — it proves nothing whatever as to 
Sir Humphry Da^n^, whose name is not 
once mentioned in it from the beginninff 
to the end. No. I. is a letter dated 
January 23rd, 1800, addressed by Mr. 
Herapath to Mr. Davies Gilbert, the 
then President of the Royal Society, 
in which the writer reminds Mr. Gilbert 
that he had been introduced to him 
about eleven years before, and proceeds 
to say, that he had " since then met 
with some success in unfolding a princi- 
ple which seems to him to account ma- 
thematically (.' .' .0 for the laws and pheno- 
mena of gaseous bodies, heat, gravitation, 
&c.," and wished that "a Memoir contain- 
ing some of the Fundamental Proposi- 
tions," should be presented to the Royal 
Society, to have their judgme^t upon 
it. No. II. is an answer from Mr. 
Davies Gilbert, from which it appears 
that he had no recollection of the intro- 
duction alluded to, and did not very 
much like the scrape-acquaintance style 
of his unknown correspondent. " I 
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trust," he says, " that an interval of 
eleven years will apologize for my not 
recollecting a name'* (et preterea nihil ?) ; 
and " I must refer you to the first paffe 
of each volume of their (the Society^) 
transactions for a declaration of their de- 
clining, as a body, to give their opinion on 
any thing submitted to them." No. III. 
is a letter from Mr. Herapath to Mr. Gil- 
bert, announcing that he had forwarded 
his Memoir, and trusted to see it inserted 
in the next volume of the Society's Trans- 
actions. No. IV. is Mr. Gilbert's rephr, 
which we shall leave to speak for itselL 

" 46, Bridge-street, Westminster, June 6, 1820. 
«* Dear Sir,— I had some time since the pleasure 
of receiving your very curUms disquisition on the 
causes of gravity. I read it oner ; and although I 
must confess myself not satisfied with the ulti- 
mate deduction, yet I was much pleased with the 
great ingettuity displayed throughout the whole : 
but I entertained strong doubts on the propriety of 
laying before the Royal Society any thing so abstruse 
and metaphysical. I therefore desired two of the 
best mathematiciaru in London to look at the pre- 
mises, and their opinions have confirmed my doubts. 
They say that such a worA should be laid before the 
public in a separate form. I cannot present it to 
the Royal Society in opposition to their opinions, 
and consequently I must wait your directions to 
dispose of the Treatise in any other manner you 
may have the goodness to direct. 
" Believe me, dear sir, 

" Your very faithfUl humble servant, 
(Signed) " Davibs Gilbbrt." 

No. V. is a letter from Mr. Herapath 
to Mr. Gilbert, mentioning that he is 
coining to town, and "will have the 
pleasure of calling to hear something 
further respecting the objections of Mr. 
Gilbert and his friends." To this there 
is a note appended, in which Mr. Hera- 
path asserts, that he came accordingly 
to London, and had two interviews with 
Mr. Gilbert, in the course of which Mr. 
G. " admitted that it was possible no 
mathematician could refute the demon- 
strations, and that the conclusions per- 
fectly corresponded with facts ; but ob- 
served, " that the principles may be 
false ;" and, ** at length confessed, that 
he had not leisure to read a paper of such 
length and difficulty ;" all which, every 
one must allow to be exceeding hkely, 
seeing that the only grounds for ques- 
tioning the accuracy of Mr. Herapath's 
recollection of what really passed, are, 
that lAr. Gilbert has never been known 
to be in the habit of talking arrant non- 
sense, and that there is the letter extant 
whici he wrote to Mr. Herapath just be- 
fore these interviews, in which he says, 
that he did *' read it (the Memoir) over/' 
and was "not satisfied with the ultimate 



deduction," &c. No. VI. is a letter from 
Mr. Herapath to Mr. Gilbett, in which 
he mentions some experiments he had 
made, and offers a detail of them by way 
of "appendage to my Memoir." "i 
shall have to request," he says, " that 
you will afterwards have the goodness to 
inform me, as soon as convenient, whe- 
ther auy obstacles remain to your laying 
the communication before the Rioyal 
Society. Should there be any, I shall 
have no alternative but to bring it before 
the public without delay, for my scien- 
tific character is so much involved in the 
fate of this Memoir, that I must either 
publish it, or be considered by my friends 
a mere pretender to science," No. VII. 
is Mr. Gilbert's answer, dated 25th Octo- 
ber, 1820, in which he tells his Bristol 
acquaintance (now, evidently, become |a 
pretty considerable bore), " I am not 
answerable in respect to your paper and 
the Royal Societj;"— " There will be 
elected a new president, and, in fact, a 
hew council, on St. Andrew's Day (30th 
November)" — " I shall be most ready to 
put your paper, with the experiments, 
mto the new president's hands," &c. &c. 
And with this " glad-I-am-done-with- 
you" valedictory, ends the portion of 
" the correspondence" now published. 
Sir Humphry Davy was the "new 
president," whose advent was announced 
by Mr. Gilbert ; and it was, I presume, 
through his treating Mr. Herapath's 
" Memoir" in the same way as his re- 
spected predecessor, that he earned fot 
himself and his memory the honour of 
Mr. Herapath's abuse. Waiting for such 
light as the sequel of the correspond- 
ence may throw on the matter, 
I remain. Sir, 

Your obedient servant, 
Philo Davy. 

Camden Hill, May 1st, 1837. 



THE " SUPERINTENDENT GENERAL 
AND HIS "INTENDED" RAILWAYS. 

Extract from Mr, Herapath* 8 Evidence he- 
fore the Committee on the South Eastern 
Railway, 

** You say that you are at present super- 
intendant general of about 300 or 400 miles ? 
Yes. 

" ^tate what railroads they are? The 
Exeter and Salisbury, the Hymouth and 
and Falmouth lines ; another is the Salis- 
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bury, Rolnsay, and SontyittiplXHi ; and of 

COURSE THE DOVEH. 

* ' Have any of these been executed ? iThey 
are, like yours, to be s&nctioned by Parlia- 
ment ; they are lines intended. 

"How long have they been projected; 
the Exeter one for instance? The exact 
number of months I cannot tell ; some con- 
siderable time. I know thbt have got 

THEIR CAPITAL.'* 

Extract Jrom Report qf Select Committee 
of the House of Commons on the Subscrip- 
tion List to the Dover — one qf the said 
" intended** Lines. 

** The Committee proceed to notice othet 
circumstances belonging to the signature of 
some names to the deed which have come 
out in evidence during their inquiry. 
« * * * * 

"John Herapath, of Kensington, editor 
and proprietor of the Railway Magazine^ 
went to the Kent Kailway Office, just at the 
time the deed was about to be lodged ; Mr. 
Hamond, and, he thinks, .Mr. Green, Mr. 
Colin Smith, and Mr. Lancaster, were )pre- 
sent. He thinks that Mr. Hamond and Mr. 
Green asked him to sign the deed. Some 
one in the office who asked him to sign, ob- 
served, that they would take his signature to 
the deed for 10,000/. He then signed the 
name qf Spenser Hefdpdfh, <jf Keitsingt&Ht 
ffentlefhan, IpAo is « «c^ and u mttidr, as a 
subscriber f for 5,0001., and qf his daughter, 
Maria Herapath, of Kensington, spinster, 
who is also a minor, as a subscriber for 
5,2501. Mr. Lancaster saw this done, and 
put his initials to the signatures. 

" The same John Herapath, in May or 
June last, signed the name of his son^ Cap- 
tain Alfred Herapath, of Bristol, then a 
minor, but now of age (at his son's request, 
as John Herapath states), as a subscriber for 
5,250/." 



MR. HERAPATH's love OF TRUTH. — 
ONE PROOF MORE. 

'^ It is thought fitting to give this public 
challenge to you to prove, not assert, any 
thing of which, either as a man of science 
or a man of honour, he (Mr. Herapath) has 
any reason to be ashamed.*' — Veritas, Mech. 
Mag., April 29. 

In the newspapers of the last month, 
there appearea the following advertise- 
ment : — 

** Eastern Counties Raihoay from London 
to Norwich and Ynrmouthf by Ronford 
Chelmford, Colchester, and Ipswich. 
** The directors have great pleasure in ac- 
quainting the prc^prietary, that the works of 

THE FIRST division OOf OF LONDON of thiis 



important undertaking are in fall progress » 
that the first call has been so well paid up, 
that the Board do not anticipate the neces- 
sity of making any further call on the share- 
holders during the piresent ptesiJtti-e ; Aild 
th^t the number of sheo-es no# tegidtered 
amouiit to 61,225. 

** By order of the Board, 

J. C. Robertson, Sec. 
4» Adelaide Place, London Bridge, April 10, 1837. 

In a monthlv journal " by John Hera- 
path, Esq./' tnere is the following com- 
mentary on the above advertisement : — 

'^ It is pompously advertised that the works 
* of this important undertaking are in Jull 
progress.** From another quarter, we learn 
that 500 men are employed. Supposing 
this to be literally true, it would make, the 
line being 126 miles long, not quite four 
men to a mile, if spread over the line, — a 
very peaceable distance indeed for them. 
Why, it is hardly a man to three acres of 
the land the Company proposed to take, 
and therefore about half enough to keep the 
weeds down in summer. Not long since, 
the Birmingham Company employed between 
10,000 and 11,000 men on the line alone of 
112 miles, and they have now 3,000 on 134 
miles. The Eastern Counties have not a 
twentieth of the former number, or more 
1^ah one-^ldi of Ihfe latter oh k fine four- 
teefi mTLtJs longer, aM ^et ptiblidh that the 
works are * in. Jull progress' !" 

The reader will at once detect the wil- 
ful omission, on which the whole point 
of this miserable commentary tums^ 
** First division ovi of London:** — the 
'^ works" of that division only are stated 
in the Company's advertisement to be 
" in full progress." 

Preceoing and following the same com- 
mentary, there are some personal observ- 
ations on the Secretary of the Company^ 
which are only here noticed for the pur- 
pose of mentioning, that they have been 
referred to a tribunal which takes them 
for the present out of the jurisdiction of 
the press. 

BALLOONING. 

Sir, — Since the airy flight of Mr. 
Green and his friends to Germany, pub- 
lic attention has been called to nume- 
rous suggestions for rendering practi- 
cable the travelling by means of aerostatic 
machines to any given point, and thus 
nlakmg them resdly useful; the mere 
goiiig up and down, and driving before 
the wind, being as old as the vei^ first 
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tzperiment fifty years affo; perhaps Mr. 
Green might be induced to step out of 
the beaten track, if any practicable scheme 
could be devised to accomplish this ob- 
ject, and his nerve and experience would 
greatly assist. U you think there is any 



thing new or likely to be useful to those 
who are pursuing this enterprise in the 
accompanying suggestions, perhaps you 
will find a comer for them. 

I should propose that the balloon be 
made with flat sides» exactly like a Macin^- 



Fig. 1. 




tosh cushion, as in fig. I ^ or that it should ing the same internal structure as th» 
MtuxQA the form of a nollow cylinder, hay- cushion^ to prevent the interior of the ey> 



Fig. 2, 




Under from collapsing, as in fig. 2; in 
other words, the cylinder would have the 
appearance of one'of these cushions sewed 
together at the two edges, and then in- 
flated. To a balloon of either of these 
forms, I should attach a large rudder to 



be acted upon by the persons in the 
car, or in the cylindrical balloon a man 
or two might be stationed in its interior 
to manage the helm ; for want of time 
I olnit many things that have occurred 
to me as to their structure and manage- 
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Hteot, conceiving they would suggest 
themselves to persons conversant with 
the subject ; contenting myself with at- 
taching a rough sketch of my balloons, 
and merely stating that my object has 
been to reduce the resistance in front, 
and to expose a large surface at the 
stem, that may be rendered neutral by 
keeping it in the direction of the bal- 
loons course, or turning it in either 
direction, so as to alter that course ; con- 
ceiving that the wind striking against a 
rudder projecting at right angles far 
beyond the sides of the vessel would 
have that effect. If desirable, a valve 
might be added to the cylinder, so as to 
close the opening altogether when the 
wind is fair, but I doubt whether this 
would be found of much use, but in 
cases of meeting with a sluggish gale, a 
•ail might be hoisted to assist the pro- 
pulsion. Lana. 



MERRYWEATHER S PORTABLE FIRE- 
ESCAPE LADDER. — MR. WIVELL's 
CHARGE OF PIRACY REFUTED. 

Sir, — In the communication which you 
have honoured Mr. Wivell by inserting 
in your last number, he runs full tilt at 
" a pair of wheels" which Mr. Merry- 
weather employs on his improved escape- 
ladders ; being well aware that it would 
be altogether useless to attempt to deny 
their utility, he claims the invention, and 
endeavours to appropriate to himself all 
the merit of their employment; with how 
much justice, the following statement 
will shew. 

It was at the memorable conflagration 
of the two Houses of Parliament, while 
assisting to raise the escape-ladders which 
saved the lives of the Earl of Munster 
and some others, that the idea of em- 
ploying wheels on the top of these ladders 
first occurred to me, and their use was 
suggested by the boldness of the archi- 
tectural projections which then impeded 
the ascent of the joined ladders. After 
maturely considenng the matter, I sent 
a drawing and description of a top lad- 
der-joint with wheels, to the Committee 
of the London Fire Establishment, which 
plan was subsequently published in your 
592nd number for December 13th, 1834. 
Now, Sir, I would ask, whether Mr. 
Merryweather would be likely to adopt 
the wheels from seeing Mr. WiveU's ex- 
hibition in the vestry of St. Pancras in 



1836, when my published plan was ia 
his possession upwards of fourteen months 
before ? 

At page 10, Mr. Wivell says, "in the^ 
early part of the year 1829> 1 gave som» 
attention to fire-escapes ;" or as he has 
it in his published lectures, ** I entered 
profoundly into this subject ;" at which 
time, he states, he had never seen an 
escape of any kind. This, if true, is 
unaccountably strange, and ignorance of 
what had been previously done may 
form an excuse for some portions of Mr. 
Wivell's subsequent line of conduct. 
One thing is quite certain, namely, that 
a little retrospective inquiry would, even 
at this time, greatly benefit our six-years- 
old inventor. 

It was in conseouence of the numerous 
melancholy loss of Hves that occurred in 
the metropolis during the years 1827 and 
1828, that the subject of escape &om fire 
created a great sensation, and was dis- 
cussed at such length in your ninth and 
following volumes, as to elicit commend- 
atory notices from the public journals 
and contemporary perioaicals. During 
the summer of 1828, the first society for 
preventing loss of life by fire was esta- 
bUshed ; numberless public and private 
exhibitions of fire-escapes took place, and 
lectures were dehvered on the subject 
by various able professors. Where Mr^ 
Wivell was all this time, does not a] 
pear; but we have his word, 
knew nothing of what was then going 



t 



forward. 

With respect to Mr. WiveU's claims to 
originality, I may just observe, that in 
1828, Mr. Glass, in his adaptation of his 
improved chimney-sweeping apparatus 
to the purpose of a fire-escape, employed 
the jointed fishing-rod elevator witn a 
pair of wheels on the top ; precisely the 
same as Mr. WiveU's true original of 
1829 ! Mr. Davies employed a similar 
elevator for his diverffent-rope escape, 
exhibited in January and February, 1829 ! 
Wheels were also employed on several of 
the escapes exhibitea at a pubhc meet- 
ing of the Society before mentioned in 
February, 1829, especiaUy on the top of 
a ladder-escape submitted by Mr. Hud- 
son, the founder of the Society ! 

Mr. WiveU took up the subject of fire- 
escapes at the beginning of 1829» and 
states that he suffered the loss of a years' 
time in the completion of his machines, 
so that they must have been in an incom- 
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plete state when exMbited in August; 
the fact is, that Mr. Glass, Mr. Daries, 
Mr. Wivell, and Mr. Merryweather, were 
Nearly contemporary, and their apparatus 
was in some respects similar. Mr. Mer- 
ryweather's closely resembled that of Mr, 
<jlas8, while Mr. Wivell's ivas most like 
Mr. Davies's. In the two last named 
machines, dependence was placed upon 
some person being at the window above, 
to take hold of the escape and attach it 
to some suitable object, while the escapes 
-of Messrs. Glass and Merrywedther had 
the merit of being independent of any 
previous provision, ot of any personal 
effoH from the tmrttes in danger. All 
these, and ^veral other similar contriv- 
ances, however, have been consigned to 
he tomb of all the Capuleis, by the intro- 
duction of improved mdclunes, infficutely 
adapted to the objects lA view. 

I can readily believe, that each of the 
parties I have named are entitled to ori- 
ginality of invention; that all of the^ 
produced their respective contrivtoces 
without any knowledge of what the 
others were doing. Were I, however, to 
adopt the uncharitable and ungenerous 
language of Mr. Wivell, I should be 
compeUed to say that kis escape was a 
*' direct copy " of Mr. Davieis's " true 
original.** 

Mr. Wivell has a most undoubted 
right " to do what he likes with his 
own," even to the extent of paying a 
good round sum for permisnon to intro- 
duce his fire-escape into the last new 
pantomine, or of adopting any other 
equally expensive and unlikely mode of 
giving all due publicity to his efforts. 
He may rest assured, however, that this 
sort of notoriety will never compensate 
for want of merit in the machine, nor 
will he in any way forward his own inte- 
rests by endeavouring to depreciate the 
merits of more successful rivals. 

After what has been stated in this 
communication, perhaps Mr. Wivell will 
see the great impropriety of taUring about 
' " mechanical powers that require the uni- 
ted help of others," and will in future 
scrupulously aVoid all mention of " bor- 
rowed robes." 'With respect to the 
former, he might take a useful lesson; 
as for the latter, he comes so late into 
the field, that the tables will be inevita- 
bly turned against him whenever he talks 
about piracy. 

I would also recommend him to un- 



derstand the exact natui^ of his owtt in- 
ventions, and endeavour td make himself 
acquainted with the true production of 
others, and not again commit himself by 
saying, as he has done in the case of 
Merryweather's elevator, it is ** in every 
respect like mine," when such is not the 
case. 

Should Mr. Wivell disregard these 
friendly hints, and reject this useful ad- 
vice, he may expect to continue lament- 
ing the loss of tinse and money^ and 
frequently find himself repeating his sin- 
gular exclamation, '*I am at a loss to 
guess why my exertions for the welfare 
of the public have hitherto received no 
patrontoe!" 

I am, 6ir, yx)urs reespectfuUy^ 

Wit. BA0DBLKY. 

Apin 11, 1887. 

— ' 1 

THB PBNNY CYCLOPEDIA. 
LBTTBRS B AND C. 

Never surely was anything more un- 
happily hamea than the "i^nftyCyclor- 
psedia." Hardly had it emerged into 
notice, before, by regularly pubhshing a 
double number every week, its jmce ivas 
raised to twopetteey and from twopence 
it soon rose in the same way to three- 
pence. Even the penny plea tiiat might, 
until then have been in a manner main- 
tained, that by charging no more than a 
penny for each sheet, some right to the 
title was still made good, was at the 
same time utterly knocked on the head 
by a measure which gives a strong idea 
of the good faith and liberal commercial 
spirit of the Useful Knowledge Society. 
Ilie singular measure was now adopted 
(for what reason we could never learn,) 
of publishing the parts at a quicker rate 
than the numbers, so that those ^ho 
chose to take the work weekly, instead 
of monthly, had a fair prospect of find- 
ing themselves in the middle, about the 
time the purchasers of parts arrived at 
the end. By this very ingenious ar- 
rangement the general bodyof thereaders 
was of course oriven to prefer the parts, 
and here, a new principle, a great favo- 
rite of the Society's came into action. In 
each twelvepenny part of the Pennif 
Cyclopaedia, only eleven sheets of ktt^ 
press were given, the additional penny 
thus levied on its purchasers, being 
stated to be due for the four pases of 
brown-paper cover occupied with ad- 
vertisements for Rowland's Macassar 
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Oil, Harvey's Anti-Drastic Aperient 
Pills, &c. &c. The purchasers might 
have replied indeed, that by taking a 
fihillingsworth, instead of a pennyworth 
at once, they considered that they oc- 
casioned to the parties who published, 
a saving of time and trouble, much more 
than equivalent to the cost of a wrapper 
filled up ^vith advertisements of eVery 
description that offered; and the sim- 
ple fact of no other firm's making 
6uch a charge, but that of Brougham, 
Charles Knight and Co., sufficiently 
proves the correctness of the view. 
However just these deductions might 
be, the letter-press deduction was made, 
and the title of Penny Cyclopaedia rfen- 
dered more absurd than ever. Shortly 
afterwards the price of the parts was 
raised to eighteen-pence, and only six- 
teen sheets of letter-press given, the 
purchaser being thus mulcted of another 
penny, on account forsooth of the cost 
of sewing. Nay, there seems some in- 
tention of carrying the system still fur- 
ther, but ih a stiB more stealthy way. 
In part 50, for March, price is. 6d., only 
fourteen sheets were given, and it was 
istated in the wrapper that the next part 
would contain eighteen, to make up for 
the deficiency. In part 61, for April, 
We find, however, only sixteen sheets, 
the ttsual number, and neither in the 
wrapper nor anywhere else do we see a 
word of apology. It may be said, that 
in making this strict inquisition after 
pennies, we are " cutting too close" — 
that the work is still cheap at eighteen- 
pence, for sixteen, or even for fourteen 
feheets. We feel tio disposition to deny 
this; but We do feel m common with 
the World in general, a grestt indisposition 
to have our money wrested from us " by 
any indirection." After the flourish of 
trumpets that was made about publish- 
ing a cycltfpsedia fbr only a penny a 
sheet, an absolute penny and nothing 
but a penny — with the penny principle 
Indelibly braAded, as it were, into the 
work by means of its very title, after 
tliis, the extraction of one additional 
farthing from the pockets of the pur* 
chaser, is neither more or less than a 
breach of contract. Besides, we. must 
T6member that " every Bttle makes a 
inickle." If We take the number of 
purchasers of the Penny Cyclopaedia at 
iDniy 15,000 (or about a twelfth of what 
iias been stated as the naitfber of «up- 
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porters of its kindred magazine) this 
alone will make the overcharge of two- 
pence per monthly part amount to the 
respectable sum of fifteen hundred pounds 
a year, to not one larthing of which has 
the Society any right. 

There is another point in which -the 
original principle has also been lost sight 
of. The extent of the work as first pro- 
jected was to be eight volumes. At the 
time the letter A was concluded, we 
pointed out, that if continued upon the 
tame scale, the Cyclopsedia must at least 
occupy forty. Tne scale increased in- 
stead of decreasing, and while A had only 
taken up two volumes and about two 
fifths, to B the editors ^ve two and 
three quarters. By this tune, however, 
the publisher had probably begun to 
intimate the necessity of *' pulling up" a 
little. In an ♦' advertisement" prefixed 
to volume the sixth, it is acknowledged 
that the continuance of the support the 
publication had obtained, must . depend 
upon its being completed within a rea- 
sonable period, and in a moderate num- 
ber of volumes. This advertisement 
Wifl serve as a convenient text for our 
further remarks. It proceeds thus : — 

" It has been the constant endeavour of 
the editor, and the gentlemen who contri^ 
bute to the Encyclopaedia, to render the 
articles as concise as was Compatible with 
preserving their value, and experience 
will now enable them to effect this object 
more completely than has already been 
done." 

Nothing can seem more ludicrous to 
a reader of the Cyclopedia, thafl this 
attempt on the part 6f it6 writers to 
claim the merit of conciseness, the very 
last to which they have any pretenBiote. 
To say nothing of the article on ^* Ante- 
lopes" in forty-four columA», for which 
some apology was offered, or that on 
** Boroughs" in sixty (containing about 
as much as a common octavo volume,) 
for Which there was none-, — considering 
these two as exceptions, which do not 
effect the general character of the work> 
it is notorious that all the articles on so 
extensive a subject as natural histoty, 
always have been, and continue to be, of 
a most disproportionate length. The 
notices of quadrupeds are commonly 
eked out with lengdiy eirtracts from the 
most modem writers, who have de- 
scribed them; entertaining enough as- 
sxn-ediy, but stfll out of place, " pleasant 
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but wrong." By this means the article 
** Bison " is made to occupy thirteen co- 
lumns, the article ** Bear" no less than 
three and twenty, and so on in propor- 
tion. With shells, insects, fossils, &c. 
the case is worse ; the superintendent of 
that department has not only the fault 
of being lengthy, but the crime of being 
tedious ; his researches are of the dullest, 
dryest and dreariest description, of no in- 
terest whatever to any but a conlirmed na- 
turahst, and possessing no claim whatever 
to appearance in a cyclopaedia of general 
information. The " value" of these ar- 
ticles would be considerably increased 
by shortening them nineteen- twentieths. 
And in addition to these established 
encroachers upon the space of the Cyclo- 
paedia, there is a third, a minute bio- 
grapher of Scotch lawyers, whose articles 
are quite unsusceptible of any improve- 
ment, but ought never by any chance to 
appear in the Encyclopaedia at all. To 
resume. 

*' Added to this, many of the articles 
already published, are necessarily of 
greater length than those which are to 
come ; for advantage has been taken in 
most cases to ezpkiin the general prin- 
ciples of a subject on the first notice of 
a word connected with it ; and in many 
instances it has been considered advi- 
sable to give under one head, or title 
such a general view of a subject as will 
render it sufficient in many subsequent 
heads or titles to refer to the general 
article." 

This assertion unfortunately happens 
not to be correct, for the general method 
of the Penny Cyclopaedia is not to assem- 
ble a number of articles under one head, 
but to distribute one into several. Under 
the title "Architecture," for instance, 
we in most Cyclopaedias find the whole 
subject treated of; in this, we are, after a 
few general observations occupying two 
pages and a quarter, or about one fifth 
of the space allotted to an account of 
the " Bear," referred to seventeen sepa- 
rate articles to come, of which at the 
time this advertisement was pubUshed, 
only one had appeared, and that one of 
the least consequence. In like manner 
the article " Bridges" is remarkable, for 
shortness — occupying only five columns 
— while that on " Blackfriars Bridge" 
in particular, takes up three and a quar- 
ter, and similar articles on " London" 
** Southwark" and we know not how 



many other bridged may of course be 
expected to follow. The account of the 
university, under the head of " Cam- 
bridge," is hardly more than a page in 
length; but hitherto there has oeen a 
separate article on each hall, and each 
college, both there and at Oxford. We 
need not weary the patience of the reader 
with more instances. These are, we 
should think, ouite enough to show that 
the assertion thus positively made, on a 
subject of which, assuredly the com- 
mittee ought to be cognizant, is altoge- 
ther groimdless. We proceed. 

" Without any material alteration of 
the present scale as regards the length 
of the more important articles, the com- 
mittee feel assured that somewhat more 
than a fourth of the whole Cyclopedia is' 
now published, and they therefore pro- 
pose that the work shall be completed 
m eighteen volumes of the present size, 
and they pledge themselves that it shall 
not exceed twenty volumes." 

The vagueness of language in this 
passage is remarkable. " Without anv 
material alteration, as regards the length 
of the more important articles." It is 
evident enougn, that the writer of the 
advertisement feels, what he is loth to 
acknowledge, that the assertion he is 
just about to make is too, rather too 
glaring to be received. The committee 
may indeed decide very comfortably 
among themselves, that a Cyclopaedia 
which has arrived at the letters BuF, 
or not quite got through the second let- 
ter of tne Alphabet, may be fairly con- 
sidered as having discharged one quar- 
ter of its duties, which are to perform 
the circuit of the whole twenty-six, but 
it is more than questionable if the pub- 
lic will subscribe to the correctness of 
such an opinion, based as it is, upon 
statements like those we have just ex- 
amined. The real purport of the " ad- 
vertisement" appears to be this, that the 
" committee" did at length become sen- 
sible of what every body else had dis- 
covered before them, that the Cyclo- 
paedia was being conducted on a plan of 
the most immoderate dimensions, and 
that they resolved thereupon to contract 
the scale, though still unwilling frankly 
to acknowledge their mistake. Untaught 
by their previous experience of the 
danger of making pledges in the dark, 
they determined likewise, in the spirit of 
an Irishman who makes a vow against 
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the " liquor" to tie themselves down to 
a definite number of volumes, in order, 
as it were, to take security to themselves 
against their own irresolution. 

And what (to quit the advertisement 
and return to our original inquiry,) has 
been the result of all this. iTie letter 
C was begun with these protestations of 
reform ; it has now been brought to an 
end, and it will be found on examination 
to occupy two volumes and nearly 190 
pages, the space occupied by the letter 
A being t^vo volumes and 220. The 
first three letters of the alphabet have 
thus each taken up on an average about 
two volumes and a half, and the remain- 
der are calculated by " the committee" 
to require no more than about half a 
volume each. The calculation is evi- 
dently absurd. It is plain that their 
plan of curtailment has failed, and that 
either the second pledge must be aban- 
doned like the first, or that the latter part 
of the Cyclopaedia must be " scamped." 

And what has led to the failure of the 
attempt to confine the work in moderate 
bounds? The editor (if there be an editor) 
has evidently not yielded to his fate 
without an effort on his part. The geo- 
graphical articles of the earlier volumes 
of the Cyclopaedia were universally al- 
lowed to possess particular excellence. 
They are now reduced to the level of 
their brethren in other works of the 
kind, by apparently, an unceremonious 
use of the editorial scalping-knife, if, 
indeed, the original contributor of the 
chief portion of this department have 
not retired altogether. The inferiority 
is unquestionable. One of these articles, 
for example, affords an excellent instance 
of a defect which is observable in many 
other parts of the Cyclopaedia. It is 
that on " Candy," in Ceylon. After a 
short and dull account of the town, we 
have a paragraph devoted to its history, 
in which we are informed, that in the 
beginning of 1803, a British force entered 
the Candian territory and took Candy, 
but on the following June, the garrison, 
then in a sickly state, was attacked by a 
native force, and obliged to capitulate. 
All these disasters of 1803 are related 
with sufficient minuteness, and we are 
then left to suppose, that since that time 
the Candians have " ruled the roast" in 
Candy. Not a hint is given of what is 
in fact the case, that in 1819> sixteen 
years after, the English, at the invitation 



of the Candians themselves, agmn en- 
tered their teri'itory, dethroned their 
king, took possession of his territories, 
and have ever since retained them ; that 
several improvements have been effected 
there by Sir Wilmot Horton, and that 
the formerly barbarous inhabitants have 
now some tincture of civiHzation. In 
this article in fact, the writer has omitted 
preciselv what was most interesting, and 
It would be well for the Cyclopaedia if 
this were the only instance of the kind. 
Unfortunately, this rather considerable 
defect is constantly recurring. Under 
the head of " Cape of Good Hope," for 
instance, in the same part with Candy, 
we are told of that colon/s being set- 
tled by the Dutch ; but we do not hear 
a word of its how being in possession 
of the English ! Still in the same part, 
in the article on " Canterbury," we hear 
nothing of its having been, for upwards 
of three hundre'd years, the principal 
place of pilgrimage in England, and in 
that capacity renowned all over Europe. 
Again, in the same part, under the head 
" Carolina, South," which professes to 
contain a history of that state, we find 
nothing of the agitation on the question of 
nullification, wmch constitutes the most 
interesting part of the recent history of 
the United States. We could go on 
enmnerating more instances of this kind, 
but four of this magnitude in one part 
are probably enough. 

The articles on Biography are now, 
as they always have been, inferior to 
those on Geography, and in much the 
same proportion, llie lives of foreigners 
are often written with the most incred- 
ible carelessness. Thus, in that of 
Henry, Count von Bruhl, the Saxon 
minister, his character is quoted, as 
given by Frederick the Great, who is 
about as food an authority on that sub- 
ject as Bonaparte on the character of 
Lord Castlereagh. " Bruhl," we are 
afterwards told, " involved Saxony in a 
war against Frederick II., who made the 
whole Saxon army prisoners in the 
camp of Pima, while the King and 
Bruhl escaped into Poland. After the 
peace they retmntied to Dresden, where 
Augustus soon after died." To say 
nothing of the omission of all dates in 
this statement, it may be remarked, 
that the struggle in which Bruhl is 
stated to have involved Saxony, was 
commenced by Frederick the Great with- 
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out any declaration of war, md that 
this contest, which from the statement 
oi the writer in the Cyclopaedia, would 
appear to be nothing but an insignificant 
scuffle between Prussia and Saxony, was 
in truth the Seven Years War, not only 
carried on between these two powers, 
but by Austria, Russia, Denmark, Swe- 
den, Spain, France and England, and 
fought with desperate energy in all 
quarters of the worlds with results which 
still materially affect the the destinies of 
Europe, America and Asia. So much 
for this enlightened historian with his 
'• Bruhl involved Saxony in a war." 
The literary information is often as im- 
perfect as tne pohtical. We are told of 
Burger the German poet, that *' his 
Leonora has been translated into Eng- 
lish — Burgers Leonora by Wm. Robert 
Spencer, fol. London, 1796." We beg 
to inform the biographer that Biirger's 
I^eonora, or rather as it is usually writ- 
ten Lenora, has been eight times trans- 
lated into !^nglish ; one of the said trans- 
lations having been the first production 
of an obscure Edinburgh lawyer, who 
afterwards attained some notoriety by 
writing " Religious discourses," and 
pamphlets on the banking system — one 
Walter Scott. This life of Burger is 
remarkable for other omissions, which 
are not here worth particularizing. Our 
own poets f^e httle better. In the short 
and scanty notice of Bloomfield, there 
is no mention of his " May Day with the 
Muses." The lives of Crabbe, of Cole- 
ridge, &c. are written with a strange 
abruptness and disagreeable vagueness 
of statement, which afford a model of 
what a short biographical sketch ought 
not to be. , 

The principle of curtailment however, 
has been carried still further than this. 
These omissions are small ones, even 
taken all together, compared with one 
gigantic gap in the articles of the letter 
C. There is no notice whatever on the 
important subject of " Carpentry.*' 
As, when the Cyclopaedia was first an- 
noimced, it was recommended as espe- 
cially calculated from its cheapness, and 
the style in which it was to be written, 
for the patronage of the mechanic and 
the artisan, it is needless to add any 
comment. 

In spite of all this, the letter C has 
stjll, as we have already remarked, at- 
tained to a length altogether dispropor- 
tionate with the intended extent of the 



work. This is easily explained. Whttt- 
ever other biographies nave been shorn 
of their fair proportions, the biographies 
of Scotch lawyers, whether advocates or 
writers to the signet, have been as yet 
protected from the sacrilegeou^ hand of 
mutilation ; however the (Ascriptions of 
lands and cities may have been docked, 
those of " Cryptaceous MoUusks," " Cu- 
Hcides," " Cephalopoda," and so fprth, 
still flourish in their original luxuriance. 
The articles on natural history, are in 
fact the consuming canker of .tne work. 
Without actual inspection a reader can 
hardly form an idea of their ludicrous 
minuteness. We must for the sake of 
illustration, quote one specimen ; the 
following is tne description of " Mactra" 
a genus of " Fossil Amphidesmata," 
belonging to the family of " Conchacea," 
under which latter head we find it : — 

'* Animal oval, somewhat thick, with 
the borders of the mantle thick and 
simple, furnished posteriorly with two 
tubes, but little elongated and unite(i ; 
branchial lamina small and nearly equal; 
foot oval, trenchant, very long, angular. 
Shell transverse, inequilateral subtrigo- 
nal, sometimes a Httle gaping at the 
sides; urnbones protuberent; hinge 
with one cardinal tooth, folded into 1$e 
the shape of the letter V, the point being 
nearest tl^e umbo and the branches di- 
verging from it ; posterior to this, and 
very close to it, is a very thin sharp 
toot]^: sometimes the branches of the 
folding tooth are separated at the base, 
forming two diverging teeth; ligamen- 
tal pit immediately behind the angu- 
lar tooth, and projecting within the 
shell Lateral teeth, two on each side 
in one valve, one on each side in the 
other, diverging from the urnbones, aiid 
very near the margin, thin, mostly 
elongated, and the inner ones more pro- 
minent than the outer, but in some 
species very short, in the thicker species 
perpendicularly striated. Muscular im- 
pressions two, lateral d\st£mt ; pallial im- 
pression with a small sinus. Jigament 
consisting of two portions (as usual) oi^, 
by far the larger, internal; the other 
external. In some species the urnbones 
are separated, and the ligament forms a 
deep pit extending both within and with- 
out to the point of the beaks ; of this 
Mactra Spengleri is an example." 

We dare say our readers will excuse 
our quoting tne scientific divisions of 
this genus into Mactra gigantea^ Mactra 
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tfiponeila, and so forth, induding one 
which might seem to bear some covert 
reference to the minute naturalists of 
the Cyclopaedia, Mactra stultorum. We 
are confident likewise, that they will re- 
quire no further explanation of the causes 
why a Cyclopaedia, which thinks it ne- 
cessary to treat in this style of every 
fossil sheU in existence, should appear 
disposed to prolong its continuance to 
the " crack of doom." 

To conclude : if there be really a 
copimittee to whom the destinies of the 
Penny Cyclopaedia are confided, the best 
thinff they can do, would seem to be to 
send their writers of natural history 
about their proper business of compiling 
separate cyclopaedias of oryctology, and 
all the rest of the ologies,for oryctologists 
and all the rest of the of ologists. They 
might tiien give a greater extension to 
the}! articles on history, biography, geo- 
graphy, and above all, on the applied 
sciences and the tiseful arts, and might 
thus, possibly, without allowing*the lat- 
ter part of tlie work to present too glar- 
ing a contrast to the former, (except in 
the natural history, the change in which 
would be hailed by their readers in ge- 
neral with the extreme of pleasure) com- 
plete the iindertaking, not in twenty, but 
m thirty volumes. 

This th6 committee might do, but, as 
before intimated, there seems good rea- 
sons for doubting if there be any com- 
mittee that troubles itself about the mat- 
ter. The Hst of committee-men which 
appears on the cover, is a very clumsv 
farce. Under the head of "Madrid,^' 
we have found for the last year or two 
the name of " Signor A. Munoz de 
Sotomayer," who most assuredly, if he 
feel any interest in the credit of tne con- 
cern, would have written off before now 
to inform these learned Thebans, that 
though Signor is certainlv the Italian 
term for ** Mr*' — the Spamsh equivalent 
is " Senor." Again, under the head of 
"Calcutta," Lord William Bentick is 
still regularly put down as a member of 
the " Local Committee,'' though one 
would think it notorious to every one who 
wields a pen, that he has long been suc- 
ceeded in his office (^Governor General, 
by Lord Auckland, has returned to 
ifurope, and now sits in Partiament as 
M. P. for Glasgow. A lirt drawn up jn 
such a state as this, of course proves 
nothing,. but that the parties mentioned 
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pannot by any possibility act as commit- 
teeroaen, whatever us^ they may allp^ tf> 
be made of their nam^s. 



ON THB HEIGHT ATTAINABLE BY BAL- 
LOONS. BT MR. CHARLBS GREBN. 

(Prom the Times.) 

Sir, — A paragraph has lately appeared ip. 
several of tiie newspapers, professing to be a 
calcalation of some scientific gentlemen, th^t 
if the great VauxhaU balloon were to be fi^Uy 
inflated with pure hydrogen gas it might Ije 
made to attain an eWatiqn of 15 miles, or, 
in other words, about three times the altitude 
of the highest mountain in the world. 

With all due deference to these scientific 
gentlemen, such a calculation is quite errq- 
neous ; and, without wisfiing to indulge in 
the marvellous (which persons on subjects 
of this description are more or less inclined 
tp), permit me to state thjs result of my own 
e^pjsriments and observations, as fully proved 
by the barometer when applied by me to 
aerostation. If the balloon on leaving the 
earth have the mercury in the tube of the 
barometer standing at 30 inches, the mercury 
will, at an elevation of one mile, have fallen 
below 25 inches ; at two miles below 21 in. ; 
at three miles below 17 inches ; and at four, 
below 14 inches. It is therefore evident 
that the atmospheric pressure on the mer- 
cury at an altitude of a little more than three 
miles and a half is reduced from 30 inches to 
15 inches, thereby showing a reduction of one 
half of the whole atmospheric pressure:] the 
consequence of which is, that Uie gas in the 
balloon during its ascent to this elevation 
would have gradually expanded and occupy 
nearly double the space of that which it did 
on the earth's surface ; it then follows in re- 
gard to the Vauxhall balloon, which contains 
70,000 cubic feet when fully inflated on leav- 
ing the earth, that after having attained the 
above elevation of Similes, one half of the gas 
must have beeii allowed from time to time to 
escape by means of the valves, so as to allow 
for this gradual expansion of gas, and likewise 
to prevent the balloon from bursting ; the 
effect of which loss of gas is, that the ori- 
ginal ascending power of the machine has 
been by this time reduced to one half, and in 
order to prevent the balloon from decending, 
the aeronaut has been obliged to part with 
one half of his ballast and weight that he 
had originally taken with him. 

It is therefore obvious that no advantage 
(except in the balloon's appearance) is gained 
by the aeronaut in having the machine fully 
distended on its first leaving the earth, and 
that if his only object be to attain a great 
altitude, it is better to ascend in the first 
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instance with the balloon only half in- 
Hated, by means of which the troid»le to 
the aeronaut of having to part with gas 
and ballast is thereby saved and, indeed, 
even in a pecuniary point of view, there 
would be a saving of one half the eiq>en8e 
for gas, which would not exceed 120/., 
inasmuch as the cost of generating 70,000 
cubic feet of pure hydrogen gas would amount 
to 240/. The legitimate induction from the 
foregoing facts amounts to this, that the Vaux- 
hall balloon cannot be made (by one person 
only to ascend with it) to attain a greater 
elevation than 10 miles, on account of the 
great expansibility of the gas at that altitude, 
arising from the extreme diminution of 
atmospheric pressure, as it would at that 
height occupy by its expansion six times the 
space or volume of that which it did on the 
earth's surface ; consequently, there would 
then be left in the balloon 12,000 cubic feet, 
which, although at that height it would be 
quite sufficient to fully distend it, would be 
no more than sufficient to support the weight 
of the balloon, netting, car, appendage, and 
aeronaut. 

In the above calculations, no allowance 
has been made for atmospheric temperature, 
which is continually varying, according to 
the seasons and other local circumstances, 
but still not sufficient to make any material 
alteration worth notice. 

Charles Green. 
April, 1837. 
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VOTBS AND NOTICKS. 

Steam Navigation of the AilunMc. — Erery thing 
promises that it will not be long ere the Atlantic 
is ploughed as regularly by steamers as it is now by 
sailing vessels ; indeed, all things considered, the 
strangest thing about the matter is, that the object 
should not have been effected many years agp. 
Steam boats, of a peculiar construction, are now 
building at New York for the Packet service, be- 
tween that port and Liverpool ; and another .is 
constvucting at Blackwall for an English Compaq^, 
who do not, however, anticipate that they shall be 
able to commence operations before the Spring of . 
of 1838. Meanwhile a steamer -plies regularly be- 
tween London aud Jamaica. It has, we believe, 
Performed the trip several times, although the fact 
as attracted very little attention. Of the vast uti- 
lity of the improvement no doubt can be enter- 
tained, especially at the .very moment when, not- 
withstanding the anxiety of the mercantile world 
for American intelligence, the sailing packets have 
been detained by contrary winds, in sight of ^e 



English shores, a longer period than might have 
flamced for the whole voyage. One ship, during 
the recent easterly winds, it is said, was detained in 
soundings no less than thirty-five days; the trip 
from Liverpool to New York has often been effected 
In thirteen. 

Fine Arta—The Napoleon Medal.— The French 
medal machine engravers have just produced a new 
speoimen of their art, on the same scale as their 
well-known portrait of Louis Philippe. The head 
of Napoleon occupies the centre, and this is sur- 
rounded by a series of medallions of his most cele- 
brated marshals; most of who8« faces, by the 
way, bear considerable resemblan<^e to those of the 
monkey tribe, especially that of Marshal Ney. The 
whole has evidently been veryelabom^y executed, 
but the effect, upon the wliole, is not etm^ to that 
of some of their former productions. We think 
Mr. Bate would find no difficulty in sui^psing it, 
and hope it will nQjt.be long befwe he ^^|fi»',the 
" field in force." In sudi matters, delays %^B,j^an- 
gerous, as he has had pretty good reaita for 
knowing. 

Cheap Travellingt — Such is the extent.to wUch 
competition is carried among the owners -of the 
Northern steamers, that is possible to perform the 
voyage from London to Edinburgh, four hundred 
miles by land, for no more than seven shiilmgs! 
This is effected by making Hull a half-way-hqa^e, 
the lowest fare to which, from London, iiiJiMy 
shillings only \ /' 
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tl:9* British and Foreign Patents taken out toittt economy and despatch ; SpedfiatHom, Disclaimers, and 
Amendments, prepared or revised', Caveats entered; and generally every Branch -^f Patent BtumesM 
promptly transacted. i. * , . '. . , 

A complete list of Patents from the earliest period (Ib.Car. II. 1675,; to the present Ume may be exarmntifi. 
Fee 2s. 6d. I Clients, gratis. . . - 
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Lambert's patent double action 

PUMP. 

Sk, — ^When calling the attention of 
your numerous readers to the peculiar 
advantages offered by the form of a pump 
called after its inventor, M. de la Hire, 
which has a double action, I observed, 
that " we have but few instances of its 
adoption, and considering. Us advantages 
it is surprising that it is not more fre- 
quently put into practice."* 

Although a model of this pump ntorly 
always forms part of the apparatus of ^n 
hydraulic lecture table, I never knew of ' 
the existence of more than one full-sized 
pump of this description, which, I believe 
is, to this day, to be seen in the shop- 
window of a plumber, nearly opposite 
the church at Newington, Butts. I am 
induced to suppose, that the somewhat 
inconvenient and difficult form of con- 
struction adopted by M. de la Hire, has 
had much to do with keeping back this 
invention from general use, and I am 
rather confirmed in this opinion, from 
the circumstance of a more recently in- 
vented pump on a similar principle, hav- 
ing alread^T' come into very extensive 
employment. 

The accompanying drawings (see front 
page) represent a patent double-action 
pump, manufactured by Messrs. Lam- 
bert and son. New Cut,filackfriars Road, 
in which all the advantages sought to be 
obtained by M. 4e la Hire are fully re- 
alized, in combination with convemence 
and even elegance of constrttction. 

Fig. 1 is a front view of Messrs. Lam- 
bert's pump ; A is the working barrel ; 
B the valve and delivery chamber; C 
the feed-pipe, and D one of the delivery 
pipes. There is a second exit at £, 
furnished with a screwed nosel, and 
closed with a cap. Fig. 2 exhibits the 
internal disposition of all the working 
parts ; A, as before, being the barrel— 5 
the valve chamber, etc. F is the metallic 
piston with cupped leathers. The piston-, 
rod works in an air-tight manner through 
a stuffing-box at the top of the' barrel, 
its upper end traversing m a guide, and 
connected by slings to the handle G, 

The action of the pump is as follows : 
on raising the handle 6 the piston F is 
depressed, and a vacuum formed in the 
upper part of the working barrel, in 
consequence of which, the water, urged 

* Vol, 13, page 281. 



by atmospheric pressure, rushes up the 
reed pipe from the well, etc., passes 
through the vsilve . h, and fills the void 
left by the downward motion of the pis- 
ton. On reaching the bottom of the 
ban:el« the motion is reversed ; the pis- 
ton ascends, driving before it the water 
contained in the upper portion of the 
cvHnder, which passing down the pipe 
through which it entered, raises the valve 
t and enters the chamber M. At the 
same time, the ascent of thepistoti causes 
the water to raise the valve k, and pass 
through another pipe at the back, com- 
municating with the lower part of the 
barrel. At the liext descent of the piston 
this water comes back again, and raising 
the valve I, enters the delivery chamber 
M; so that the whole contents of the 
cylinder are expelled both in the up and 
down strokes of the pump. 

In this engine, which differs but Uttle 
in appearance or expense from the com- 
mon lifting force-pump, twice the quan- 
tity of water is delivered in any given 
number of strokes, consequently there is 
onlv half the wear. The labour, friction 
ana liability to derangement, as compared 
with theivoric performed, are greatly 
diminished ; at the same time, the screw- 
ed npsel E affords the opportimity of 
applying any length of leather-hose and 
a branch-pipe wnich furnishes a very 
powerful and efficient domestic fire engine. 
The ascending service-pipe is attached to 
the orifice D, with a stop-cock at any con- 
venient distance above the joint, for shut- 
ting off the communication in that direc- 
tion whenever the hose is employed. Al- 
though the stream is continuous without 
the mtroduction of an air-vessel, yet 
when the pump is intended to be fre- 
quentlv employed in^ this way, it is bet- 
ter to De equipped with that appendage, 
the stream being more uniform and ca- 
pable of being directed with much greater 
precision. A cylindrical air-vessel with 
nemispherical ends, should be attached at 
D, and the ascending service-pipe led off 
from the top of it. 

Mr. Lambert has just applied a small 
pump of similar construction to the 
foregoing, io the purposes of a water- 
closet, with considerable success; on 
raising the handle, the basin is emptied, 
at the same instant a jet of water rushes 
in and effects the perfect cleansing ; on 
depressing the handle, the basin shuts, 
ana a second discharge of water enters 
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and remains in the basin till it is again 
emptied. By means of this arrangement 
an elevated cistern of water above the 
closet is dispensed with, an advantage, 
in many situations of first-rate import- 
ance. The water being raised by the 
party using the closet, is used in the 
exact quantity and at the precise time it 
is required, thereby most effectually pre- 
venting both loss of labour and waste of 
"water. 

In all cases where water has to be 
raised in large <juantities, or to consider- 
able heights, this pump will be found ad- 
mirably adapted for the purpose, as well 
as being an excellent stationary fire- 
engine for manufactories, theatres, man- 
sions, &c. 

I remain Sir, 

Yours respectfully, 
Wm. Baddbley. 

March U, lt37. 



OEOLOGIGAI, ARGUMENTS IN PAVOUK 

OF mackintosh's theory of the 

t^NIVfiRJlB. 

Sir, — I said in ray last letter that the de- 
position of a moon was the only reasonable 
mode of accounting for the varied eleva- 
tions of strata, and that the doctrine 
of central heat being the only cause, is 
MTong ; and if I do not intrude too much, 
I will occupy a part of your pages with 
remarks on this head. That the strata 
has undergone considerable alterations^ 
both in position and character, since its 
first deposit or formation, is a fact which 
cannot be disputed, and it has received 
the sanction of all geologists, who, how- 
ever, disagree as to the causes of the 
varied arrangement of different beds, as 
also of their contortions and elevations. 
The strata all over the world present an 
appearance of having at one period been 
43uo]ected to a violent turmoil, accom- 
pamed with great pressure; and geolo- 
gists have canvassed many a theory in 
vain to account for these effects, the 
causes for which combined, have never 
yet been found. If we for a moment 
reject the pressure, and confine ourselves 
to invait a theory which shall onl]y ac- 
count for the fractures and elevations, 
we may, as many geologists fancy they 
bave do&e> soon bring to light causes 
actually siufficient to explain these phe-^ 
nomena; but if the contortions of some 



of the strata, occasioned as they are by 
violent pressure, be taken into account, 
the best of the yet invented theories is 
at fault. The theories of Werner and of 
Hutton have in a great measure given 
way to others of a more modem sdiool. 
The Huttonian idea that there were alter- 
nate periods of disturbance and repose, 
or paroxysmal convulsions si particular 
periods, though supported, and in a 
great measure revivea, by a Playfeir — 
with the Wemerian, that all the mate- 
rials of the globe were once held in solu- 
tion by water, have in most instances 
given way to theories of a medium cha^ 
racter; most geologists of the present 
day attributing all the effects we now 
see to causes at present in operation. 
But are we to suppose that things were 
always as they are at present, or that in 
past ages no more causes were in opera- 
tion than there are now i Are we to have 
now, when society so prides itself on 
the increased scientific attainments of its 
members, the same trouble in introduc- 
ing to the world a theory which accounts 
for the irregularities of the strata by the 
deposition of a satellite, as men of the 
past age had in shewing that the world 
was more than 6,000 years old, or that its 
temperature was formerly much greater 
than what it now is ? Are the theories of 
a Cuvier, a De la Beche, a Lyell, a Buck- 
land, a Ure, or a Penn, as perfect as it 
is possible for man to make them ; or have 
they their defects, and must they conse- 
quently ^ve way to those of more ma- 
tured growth, founded on the experience 
of these theories, and all the new and 
important facts which are every day be- 
ing brought to light I I think as others 
gave place to these, so these in their turn 
must give place to such as may follow 
after; their known defects eradicated^ 
and a new theory founded which future 
generations must criticise and add new 
features to, occasioned by the develop- 
ment of new facts* 

That a resisting medium exists in 
space is now rendered extremely pro- 
bable, and may be proved more espe- 
cially by observations on comets, whose 
tails are often curved, bending towards 
the region the comet has left; and b1so» 
as Sir J. Herschell expresses it, that the 
periods are constantly diminishing ; or» 
mother words, the mean distance from 
the sun» or the major axis of the eUipse^ 
dwindlnig, by slow but regular degrees* 
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If it be true that there is a resistiiig 
medium, it follows that all die planets, 
with their attendant satellites, must 
eventually fall into the sun, or that their 
orbits win slowly but gradually decrease, 
and, consequently, there must be some 
change in tneir rdlative heat. Now, if 
the sun be the source of heat, it follows 
that the nearer the earth, or anv of the 
planets, are to it, the warmer toey will 
oe : but geology teaches us the reverse 
of this ; it teaches that the earth in every 
part was hotter, than it at present is, 
even in the tropics ; for it would be im- 
possible for the fossil animals and plants 
which are now found in the coldest re- 
gions, to have grown with such luxu- 
riance in situations which now will not 
even produce grass, and scarcely moss, 
unless a much greater amount of heat 
had existed than there does at pre- 
sent. Then, if the planets do approach 
the sun on account of the resisting 
medium, and they at the same time get 
colder, it follows that they possessed more 
innate heat, and that the strata were less 
both in number and thickness ; or that 
they were better conductors of heat than 
they are at the present time ; and it is 
to this innate heat that geologists have 
attributed most of the geological pheno- 
mena. However some of your readers 
may laugh at the idea of a resisting 
medium, and the consequent approach 
of the planets to the sun, as weU as the 
satellites to their primaries, I know I am 
supported by most astronomers, and the 
greater number of scientific men, who 
are capable of judging; and, being thus 
supported, it does not become me, in a 
paper like the present, to reiterate opi- 
nions so well known and so generally 
received. 

I have previously intimated, that mo- 
dem geologists attributed all the phe- 
nomena by which the more ancient con- 
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tinents were broken up, and some part* 
sunk in the sea, while others were up- 
heaved in some cases to considerable sd- 
titudes, to irruptive powers ; and that this 
was endeavoured to be proved by a refer- 
ence to volcanic agency, and the erup- 
tions of melted matter, as basalt, &c. 
I acknowledge, that this may be the 
cause of many phenomena in which 
the mass has only undergone an altera- 
tion in altitude---(as was the case in 
Chili on Tuesday, November the 19th, 
1822, when, according to the observa- 
tions of Mrs. Maria Graham, the altera- 
ticm of the level at Valpariso was about 
three feet, and at Quintero, about four 
feet; she also thought, after comparing 
several ancient lines of beach, that the 
coast had risen to the height of fifty 
feet) ; — but to say that the same cause 
produced those very immense inequali- 
ties of the earth's surface (compared to 
the rise of the land in Chili, which is one 
of the greatest alterations of level which 
history records), as those ranges of moun- 
tains called the Andes, the Himalayan 
Alps, &c., is, in my opinion, totally 
wrong ; and, as a proof that the erup- 
tive force is unable of itself to produce 
many of the phenomena we see, I shall 
refer your readers, first, to the contortions 
of various strata observed in mountain- 
ous countries, as in the Alps, and in this 
kingdom, in some parts of Scotland and 
Cornwall, in which last cases, it is the 
primary sktes that are so contorted; 
and secondly, to thecoral islands andreefs, 
which geologists say offer proofs of the 
elevationaof thesubmarine strata by erup- 
tive submarine forces. In the first place, 
we will see in what planner the eruptive 
force could by any possible means have 
contorted tibe strata, and that your 
readers may hay^ some idea of the man- 
ner in which some of the strata are so 
contorted, the accompanying diagra^wiU 

Riga. 



in some manner instruct them. It is a 
section of the Alps from the Hospice of 
St. Gbthard to the Riga, g being gneiss. 



n, limestone, and c, a conglomerate; it 
is from Dr. Lusser, and not at all exag- 
gerated, for iri the Alps themselves bet- 
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t6t sections might be found, in which 
the causes which fractured and contorted 
them must have been immensely power- 
ful, and the intensity of a modem 
earthquake be insignificant when com- 
pared to them. If the position of the 
strata in the above diagram be examined^ 
it is evident that there must have been a 

S»werful lateral pressure ; and Sir James 
all has shewn, that to produce contor- 
tion by lateral pressure, there nmsit be 
resistance both above and beneath, one 
of which must yield in a small degree ; 
but in this case the contorted limestone 
I / experiences no resistance from above; 
and M. De la Beche, in reasoning upon 
this fact, says, jthat geologists are quite 
at a loss to know how this and like con- 
tortions were produced without a super- 
incumbent pressure. In endeavouring to 
explain the cause by which this pressure 
was removed, he sa>8, ** that an im- 
mense volume of matter must have in- 
deed been taken away, as the great 
masses of conglomerate and sandstone 
on the flanks of the chain, abundantly 
testify, but how far the amount of this 
mass would be sufficient for the effects 
required is not apparent." Now, Sir, it 
seems to me absurd to think, that if 
these strata were deposited in or near this 
position in nearly horizontal beds, as in 
the first place they must have been, that 
a lateral pressure was exerted at g or c, 
or by the gneiss and the conglomerate 
upon the limestone 1 1, and that the re- 
quired superincumbent pressure should 
have entirel)r fled so as not to leave one 
vestage remaining. Can the doctrine of 
central heat apply in tills case ? What 
power removed the immense mass of 
rock which must have covered the 
limestone, and by its weight and con- 
sequent pressure contorted the lime- 
stone ? Would it not, if such an im- 
mense mass of rock had existed, (which 
to produce the pressiire it undoubtedly 
must), have left some trace behind it ; 
can we suppose that every particle has 
been swept away, and in some cases 
near the junction, deposited beneath it? 
For my own part, I cannot suppose such 
was the case, and I am obliged to look 
to other sources for information $ and at 
present I have nothing which solves the 
eniffma so well as the fall of a satellite. 

r asked in my first letter why the situar 
tions at present occupied by great masses 
of mountains might not be the places 



where the satellites have been deposited? 
The phenoAiena of contortion goes fur- 
ther to prove, that satellites have been 
deposited, and that these were the places 
of deposit : the same, and even a greater, 
amount of pressure is required here to 
account for the contortion, than was re- 
ottired to flatten the heads and break 
the teeth of the crocodihs priseus, and a 
pressure would be obtained by the fall 
of a satellite, fuUy sufficient to accom- 
plish either of these purposes : and the 
concussion of two such bodies would 
very much fracture, the strata and pro- 
duce contortions of which we have no 
adequate idea. And, lastly, how is it 
that the conglomerate, a rock of pos- 
terior formation should be tossed over, 
and plunged beneath the limestone, and 
appear to support that which once sup- 
ported it, and from which, the author I 
nave mentioned supposes it has been 
derived, being part of that which was 
the supenncumbent strata from which 
the pressure was derived? If any of 
your readers can account for these phe- 
nomena better, than by the deposition of 
a satellite, let them do so as soon as 
possible, for if Mr. Mackintosh's theory 
is wrong, the sooner they refute the ar- 
guments I have adduced from geology ^ 
ki its support the better. I am afraid. 
Sir, I have already been too tedious, 
and I must defer the second part, rela- 
tive to the coral islands, till another op- 
portunity. 

In the mean time, I remain. 
Sir, yours respectfully, 

Joshua Thorn. 

April 15Ui, 1837. 



OK THB IDENTITY OP LIGHT, HEAT, 
AND ELBCTRICITY. 

Sir, — I am not at present prepared 
to continue in the direct line I chalked 
out for myself in my former letter 
{Mechanics^ Moffiizine, 10th December 
last) on electricity. In the mean time, 
perhaps, a few loose observations deve- 
loping some new views of light, or the 
cause of colour, may not be unaccepta- 
ble. The agents 'we call electricity, 
light, and c^oric (considered as bodies) 
are distinguished from others by the 
supposed negative Quality of impondera- 
bihty. Manjr of their effects seem to 
indicate the identity of all or some of 
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them, or at least a fluid commixture of 
them. Now, besides imponderability, 
caloric has two "other qualities or capaci- 
ties, conductibiUty ana radiation, each of 
which we might from analogy expect to 
find both in light and electricity. We 
might indeed find light to be radiant — 
electricity, to be conductible; but who 
^er heard of conductible light or of 
radiant electricity ? Attached to the pur- 
suit of analogies, and to Newton's rule, 
not to admit more causes than are ne- 
cessary to explain natural appearances, 
I was led to inquire whether electricity 
were not conductible light — ^hght, radiant 
electricity. Whether we develope elec- 
tricity by friction, or by chemical de- 
composition, or by the influence of the 
magnet, it may be made to evolve radiant 
light A sii^le, and by no means large, 
galvanic pair wiJX effect this. Even a 
penny ana a piece of zinc in the mouth, 
produce the sensation of light in the 
closed eye, and seem to evidence light 
as well as electricity to be a constituent 
of the human body. We can scarcely 
perform an experiment with electricity, 
without its connexion with light forcing 
itself on our notice. How very intimate 
that connexion appears by every experi- 
ment in vacuo ! When we oischarge 
electricity over dry chalk, paper, &c., 
Hght is emitted for several minutes after 
from its path. Mr. Hawksbee, by rapid 
rotation, and with his hand for a rubber, 
excited an exhausted globe, the rubbing 
part covered with a considerable thick- 
ness of sealing-wax, and the fiffure of 
his hand was distinctly seen through 
that otherwise opaque substance. We 
even call one of the grandest effects of 
electricity by the significant name light- 
ning. The production of hght when 
electricity passes suddenly through air 
has been attributed to the compression 
©f the latter by its collapse after the pas- 
sage of the spark. It may with equal 
reason be attributed to the air compres- 
sing the stream of electricity, and forc- 
ing the light out of that. The appear- 
ance of the spark in a (comparative) 
vacuum, seems an answer to both sup- 
positions. Its rapid motion would, one 
would think, be sufiieient to cause undu- 
lations in all the surrounding light-caus- 
ing fluid of other bodies, and tnus pro- 
duce the sensation of hght in the eye. 
It seems to me by no means improbable. 



that if the instantaneous light-producer 
were furnished with an insulating piston, 
rod, and stand, electricity might be 
produced in considerable quantity by 
the compression. That electricity (as 
well as hght and caloric) exists in large 
quantities in air, is shewn by a point 
affixed on the insulated rubber of the 
electrifying machine. There are very 
strong indications of the existence of all 
three in union with every particle of 
ponderable matter. Sir Isaac Newton 
beUeved in the existence of a fluid at the 
surfaces of bodies. Franklin proved the 
existence of electricity there, as to glass, 
and we can prove heat to be there by 
friction; and by peculiar management of 
surfaces, we produce the refraction of 
light and Newton's coloured rings. Tliese 
rings I know are attributed to thin plates 
of air, water, &c. : are they not more 
properly referrable mediately only to those 
substances, but immediately to their en- 
velopes of caloric and light, or electricity.^ 
I think experiments sufficient to deter- 
mine some yet unknown effects of elec- 
tricity on light, would readily suggest 
themselves to an inquisitive mind. The 
passage of galvanic, or even machine, 
electricity in lines transverse, parallel, 
and perpendicular to tlie rays of white 
homogeneous and polarized light, and 
through substances while causing dif- 
fraction, would, I think, develope some 
phenomena leading to the elucidation of 
the subject. 

It appears to be a nearly universal 
rule, that the non-conductors of elec- 
tricity are permeable to radiant light, 
and generally the more so in proportion 
to their non-conducting power ; and the 
converse holds good as to conductors 
and opaque bodies. About the only ex- 
ceptions in the class of conductors, are 
acids and water, and substances on which 
they confer the conducting power ; and 
it may possibly be their fluidity alone 
which gives them the power of conduc- 
tion ; and very probably so in the case 
of water, fw a spheriod of its ice made 
quite diy, has in fact been excited like 
any other electric. Non-conduction and 
fluidity united in oils seem, however, to 
militate against this supposition. A cat's 
skin is the most electrical substance we 
know of, with which the sensitiveness of 
her eye to light is a remarkable coin- 
cidence. 
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Light is evolved on the formation of 
some cryBtals ; and Mr. Crosse has form- 
ed crystals by means of electricity. 

Mrs. Somerville by light magnetized 
needles, and, on the other hand, mag- 
neto-electricity produces light. 

Further consideration has led me to 
the reception of a very strong impres- 
sion, that neither electricity, nor any 
other single substance, forms what we 
understand by the term light, or the 
cause of colour ; but that what we call 
colour arises from the undulations of 
combinations of electricity and caloric. 
Electricity, as far as we know, is essen- 
tially concerned in chemical changes, 
and the non-lmninous rays, at the violet 
end of the spectrum, have chemical pro- 
perties. The non-luminous rays at the 
other end of the spectrum have calorific 
properties, and intermediately we have 
seven colours. What is more reasona- 
ble than to suppose those colours arise 
from combinations in different propor- 
tions of the principles that are developed 
at the two extremes ? If so, it may be 
said, why did Newton still find each 
colour homogenous after a new refrac- 
tion of it ? To which I answer-^we find 
electricity in combination, and that in 
definite proportions with other matter, 
as Dr. Faraday has shewn. I suppose 
that latent heat is generally believed to 
be so too by those who think it material. 
Then why may not electricity and caloric 
be united in a similar manner, and in dif- 
ferent but, definite propositions, and so 
strongly combined, that refraction, or 
the power of ordinary attraction deve- 
loped at the surfaces of bodies, maybe in- 
capable of separating them, or clianging 
them from a latent into a free state ? 

These views are singularly confirmed 
by the circumstance of there being seve- 
ral complementary pairs of colours in 
the spectrum, any pair of which wiU pro- 
duce by combination, white light ; the 
excess of electricity or caloric in one 
colour, apparently answering to and 
making up for the deficiency in its com- 
plementary colour. 

The very curious phenomena of pola- 
risation seem to accord very much with 
the above views as to limunous and non- 
luminous rays. May not the points of 
non-reflection be where the calorific side 
or pole only, or the chemical side, or 
pole only of the compound particle of 
light is towards the eye, when according 



to the above supposition as to the com- 
position of colour, no vision could be 
produced. In no optical works within 
my reach can I find recorded any at- 
tempt to reproduce the light apparently de- 
stroyed by falling on the analysing plate. 
It bv no means follows, the motion of the 
ray is destroyed in such case, although 
it cannot be seen on account of the dar& 
side, or pole being presented to the eye. 
It may possibly b^ capable of being 
again reflected, so as to present one of 
its luminous sides to the eye. — I have 
not met with any account of experiments 
made to ascertain whether the non-lumi- 
nous rays be polarised, as weU as the 
luminous — experiments weU worth the 
trouble of philosophers possessing the 
requisite time and means. If these non- 
luminious rays be found not to be pola- 
rised, it will add to the probability of 
polarisation arising from a compound 
nature in the atoms of luminous rays. 
I am not aware, either that any attempt 
has been made to recombine the non- 
luminous rays of the two kinds for the 
purpose of ascertaining whether their 
coincidence produced colour. If colour 
be a chemical combination in d^nite 
proportions of electricity and caloric, the 
two sets of non-luminous rays, must, in ^ 
order to produce colour unite in the 
same (?) manner which I scarcely sup- 
pose they would. 

Electricity appears to have an attrac- 
tion for other matter much stronger 
than caloric has, and in this it coincides 
with the relative developments of chemi- 
cal (or electrical) and calorific rays in the 
prismatic spectrum; and of light and calo- 
ric in the ordinary instances of heating. 
In the first case, the chemical (or elec- 
trical) rays are more refracted than the 
calorific, apparently from their greater 
attractive power for the matter or im- 
ponderable envelope, or constituent of 
the refracting body. In the second case 
(by heating iron for instance), we have 
first non-luminious calorific rays; with 
a greater heat opposed to the attractive 
power of the substance, we obtain red, 
the least refrangible colour ; and with a 
still greater heat, we have also the more 
refrangible colours combined in white 
light. Electricity, from its greater at- 
tractice power for its own particles, and 
those of other substances appears to re- 
quire a greater atomic action than calo- 
nc, to give it the undulatory intensity 
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i'eqiHr«d to «lick the more refrangible 
jrays» in which I suppose it to f^edqim- 
natein quantity overthe^aloric. ThfOi these 
two impondei^ble substances have a strong 
adinity, a^ears by the ^eat development 
pf heat in a galvanic circuit, as though 
the electricity dragged the caloric along 
with it. , Sonje experiments of de la Rive 
6n the loss of intensity of a galvanic cur* 
rent passing througn several metallic 
plafcs seem to favour this view. In 
thermo-electricity, developed as in M. 
Becquerel's experiment on a single 
metal, the electricity and caloric move in 
the same direction (froin the hot part to 
the cooUng part) as though, in this case^ 
the caloric dragged along the electricity 
towards its own place of. radiation, 

CoftPUSCULUM. 
aailApril,l837. . 

HINTS TO THE PERPETUAL MOtlON 
DISPUTANTS. 

Sir,— In adverting to a correspondence 
which has occupied a considerable por- 
tion of the Mechmics* Magazine for some- 
time past, I do so merely to remarkupon a 
^pecuhar feature which has all along been 
prominent, but which, of late, has made 
that correspondence disagreeable to man/i/ 
of your readers. . 

. In order to ; ascertain the result of a 
proposition, it is proper that a fair heaiP- 
ma be allowed of the arguments on every 
s'iae ; but when pNsrson^ dispute, ^d e^ 
pressions of, obvious, illnature are intro- 
^duced, the interest of the di^cussioi^ is 
lost. . - 

Of several subjects which have pf late 
been remarkable foi? a prevailing tincture 
of dispute, the one ox " Perpetual Men- 
tion" 18 prominent. In the contending 
. communications the reader is continually 
led away from the matter at, issue . by 
repetitions, dissentions, and quotations 
Entirely devoid of information, fu^4 in 
every respect vmworthy of being record- 
ed ; these Are occasionally " summed up" 
as in ihe communication by Nautilus in 
your last number, and much valuable 
space is thus devoted to that which is of 
no interest to the general reader. 

It is now a long time pince Mr. MacJi- 
intosh described in yoip: pages the ife 
strument which he at one timesuppose^ 
, might produce & perpetual motion ; b,ui, 
if X recollect rightiv, ne^at tWsj^ne tvpnp 
expressed his doubts tliat 8\icl^ an e%^t 



would ever be caused. The subjecf of 
perpetual motion is always curious, and 
m the present instance was (amusing if 
it was not) instructive. I tried the ex' 
periment at the time, with an insti-ument 
made according to Mr. Mackintosh** 
description, and you were pleased to give 
to your readers my brief report of the 
result. I do not personally know either 
of the parties interested, and it is with 
due consideration I say, what will be 
allowed by every impartial reader, that 
Nautilus is unjust, when he asserts that 
Mr. Mackintosh " broached a schema 
for perpetual motion in a manner evi-^ 
dently calculated to mislead others W 
follow up his experiments, whatever his 
own conviction of its futility might be,'* 
The learned disputants should rather 
" broach" something new than tire your 
readers so long with a series of commu- 
nications which ought rather to be post 
letters, than papers for the instructioft 
and entertainment of vour readera. The 
proper summation or the whole is — an 
absurd discusdon, intended to make out 
an absurdity; 

I am. Sir, 
Your obedient servant, 

R. MUNRO. 
17Ui April. l««7. 

mbrrywbather's fire-escape — UK. 

WIVSLL's GliAIM TO PRIORITY OF 
INVENTION EXAMINED. 

Sir, — Since I addressed my last com- 
munication to you on this flubject, I 
haire obtained such a chie to the a^e of 
Mr. Merryweather's fire-escape, as will 
completely refute Mr. Wivell's charge 
of piracy. Mr. Merr^^Ti^earther*isi appa;- 
ratus was made in December 1828, and 
the first public exhibition t^k place iti 
the Regent's Park oft Monday, Jiine 15, 
1829- The following paragraph appeared 
in /the "British Traveller-' of Friday, 
June 19» 1829) and was copiod into Qellfs 
Weekly Messenger, and some other 
papers of thq following Sunday. ^ 

" Fire Fseape. — On Monday evening an 
experivtent wa» tried in. the Regent's Park, 
of a iire-escape on a new censtr^etion. The 
machinery is hodi portable and simple ; a 
purchase is effected from the outside of the 
house, entirely unconnected with the inside, 
or the agency of any person within. By 
;tiiu purchase, a li^t maduneor ciadle, i» 
.passed up to the window of thi) first. 
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or third floor of the liottge ;~the person es- 
caping gets into the machine, which is im- 
mediately lowered down by means of lines 
and pullies, worked by four persons. There 
are. two different methods (both of which 
are capable of being used simultaneously) of 
affixing the machinery to the windows, one 
of which required two minutes, and the other 
only one minute elapsed in fixing the pur- 
chase and lowering down the machine. The 
invention, we learn, is by Mr. Merryweather, 
managing clerk to Messrs. Hadley and Co., 
Long Acre. Mr; Merryweather went up 
and- descended from the second-floor window 
(a distance of 32 feet from the pavement) 
several tiraes« as also did one of the work» 
men." 

Now as Mr. Wivell's first exhibition 
(upon his own showing) did not take 
place till August — two months (tfterwardi 
— his charge of piracy falls to the ground 
— or rather reverts upon himself; Mr. 
Merrvweather's escape being unques- 
tionably the "trub original." 

As I said before, however, neither of 
these escapes are now worth a pincb of 
snuffy compared with the highlyimproved 
apparatus of the present day. 

I azn» Sir, yours respectfully, 
Wm. Baddelby. 

London, April 22, 1897. 

P.S. — It is perfectly true, as observed 
by Mr. Utting at page 31, ''that some 
pnersons will write, under an anonvmous 
signature, what they would be asiuimed 
in their own names to claim as* their pro- 
duction, and which gives them an unfair 
advantajB^e." To Aqmrius, therefore, 
whose tissue of misconceptions and mis- 
representations, appears in this day's 
niunber, I offer no reply. *' The stranger 
must first show that he is good knight, 
and of honorable lineage. The Temple 
sendeth not forth her champions against 
nameless me^,'* 

[We beg to refer Mr. Baddeley, Mr. 
Utting, and others who object to anony- 
mous correspondence, to some re- 
marks of our own upon the subject in 
our 19th volume, pp. 249, and 366, and of 
our esteemed correspondent, Mr. Rutter, 
p. 414.— 'Ed. M. M.] 



erOANs's MUSEUM. 

This institution has recently been 
opened to the public, so far as is eon- 



sistent with the views and srrangements 
of its founder. Persons who wish t^ 
procure adnussion have to leave their 
names and addresses at tiie Museum, 
specifying at the same time the day on 
which they wish to view it ; and on, or 
before that dav, the^ will receive, by 
post, a ticket of admission drawn up m 
ndlows } — 

** Sir Jorm Soane's Musrum, 
** 18, Lincoln's Inn Inn Fields. 
" Admission Ticket for Mr. on ther 

or of 1837. 

" tlie parties mentioned in this card are 
to sign their names individually in the ho<^ 
kept for the purpose at the Museum, and 
only the persons named can he admitted 
upon its production. 

*' Parties will he conducted over ther 
Museum according to regulations placed in . 
the rooms for general convenienee. 
" Dated 
** By direction of the Trustees. 

*' Grobor Bailrt, Ctertfler. 

** The Museum will he open during Ihe 
months of April, May and June. 

** The Trustees request it may he under- 
stood, that irom a desire to give early ad-' 
mission to the Museum, they have adopted 
the present regulations as a temporary mea* 
sure, until the catalogues of the works of art 
and Uhrary are completed. 

•< (No admittance in wet or dirty wea« 
ther).** 

The method of admission to the Mu- 
seum is more liberal than that in prac- 
tice at some other similar establishments^ 
^ince here a perfect stranger may pre- 
sent himself at the door, and apply u>r a 
ticket; while, at the Royal Asiatic So- 
ciety, for instance, it is necessary to pro- 
cure the introduction of a member, and 
at the East India Company's Museum, 
that of one of the Directors. Some of 
the KAher regulations, however, appear 
unnecessarily strict. It is troublesome 
to be obligea to specify on first applying 
for a ticket the name (n every person who 
win be of the party, since it is very w«^ 
known, that arrangements of that kind 
are in most cases left to the " last mo- 
ment,'' and are peculiarly liable to the 
influence of the chapter of accidents* 
In other museums the name of one in- 
cKviduol only is required, and is gene- 
rally considered a sufficient guarantee 
for the respectability of those who ac« 
company him. The oDli^pation of naming 
the day is open to a similar objection. 
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A choice of two is indeed given in the 
ticket of admission, but this is certainly 
not enough, especially as in our incon- 
stant diuate It may often happen that 
the weather of both will come under the 
category of ** wet or dirty." There is 
no very obvious reason why the ticket 
should not admit for any day of the sea* 
son in which it is issued. On the card 
of admission there is no mention of re* 
striction with regard to days of the week 
or hours of the day, but we beheve that 
Thursday and Fridfay, and from ten till 
four, are the only days and hours on 
which the Museum is open. 

The first room the visitor enters is the 
Library, a large and handsome apartment 
fitted up in a style of equal elegance and 
luxury. Here he enters his name in 
the book of visitors, and may, if he 
pleases, consult for information the work 
of Sir John Soane on the museum. The 
chief curiosities of this room are the 
portrait of the late owner, by Sir Thomas 
Laurence, a psdnting by Sir Joshua 
Reynolds, of which, as usual, the colours 
are faded, some Etruscan vases, from 
the collection of Sir H. En^lefield, of no 
particular beauty, some painted glass in 
the windows, and a French timepiece, 
intended to point out the days of the 
week as well as hours of the day, but 
which, like other curiosities of that de- 
scription does not go. On the ceiling 
are paintings by Howard, an artist 
whose imagination seems steeped in clas^ 
sic elegance. These articles thus enu- 
merated do not carry with them a very 
imposing sound, but the visitor leaves 
the hbrary with the conviction that he 
has seen as elegant and interesting an 
apartment as he can well imagine. 

In the passage through which the 
visitor now passes to the Painting Room, 
a number of interesting articles and cu- 
riosities are assembled, but in so confined 
a space, that to survey them at all is 
awkward and difiicult, and in company 
with a party impossible. In the painting 
room the eye is first greeted by three 
splendid productions of Canaletti, which 
are, as might be expected, views of 
Venice, and by the four original pictiires 
of Ho^th's Election, which are in.- 
ferior m execution to the " Marriage-^- 
la-Mode" at the National Gallery, and in 
an inferior state of preservation. When 
these have been surveyed, the custodian 
draws forward the pictures hitherto 



shown, and thus exhibits behind them 
the series of Hogarth's Rake's Progress, 
as well as several other paintings of in- 
terest The same process on the other 
side of the apartment reveals to view one 
half of the room called ''the Monk's 
Parlour," which is on the floor below. 

We have not room to go through the 
remainder of the museum with equal 
minuteness, but these two apartments 
may be considered as forming a fair 
specimen of the whole. In some there 
is a collection of elegantly arranged and 
not over-crowded objects, which seem 
assembled by the hand of taste, in others 
the number of articles is rather too great 
for the space at disposal, and though 
ingenuity has been exerted in plac:iig 
them aright, the effect produced is not 
60 pleasing. The character of elegance 
has been lost, and that of grandeur, has 
Iromthe smaUness of the dimensions been 
unattainable. Of the remaining curio- 
sities, few will be found of such general 
interest as the two small portraits of 
Bonaparte over one of the mantle- 
pieces ; one, taken by an obscure Italian 
artist, soon after his first battles, and 
executed much in the stvle in which 
portraits may now be had done about 
town for two or three shillings ; and the 
other, a beautiful miniature by Isabey, 
taken when he was in the plenitude of 
his pride and power i one presents a 
slovenlv, down-looking slender youth; 
the otner the stout, imperious, over- 
bearing man of middle age. Between 
them is a ms^ificent pistol, which has had 
a strange succession of possessors — ^first, 
a Turkish bey, next Peter the Great, then 
the Emperor Alexander, the. Emperor 
Napoleon, Sir John Soane, and now the 
British public. In a singular gallery at 
the back of the house, the chief ornament 
is formed by the Alabaster Sarcofagus, 
brought by Belzoni from Egypt. We 
must, however, restrain ourselves from 
adding more ; suffice it to sav, that there 
are all kinds of articles, of all classes and 
grades, scattered all about the house, 
including a number of beautifully ex- 
ecuted drawings of Sir John Soane's 
architectural plans, which are of very 
various degrees of merit ; paintings and 
drawings, from the genuine comedy of 
Hogarth and the imaginative beauty of 
Howard, to the meaningless extravagance 
of Mortimer ; models of both ancient and 
modem buildings, and trumpery old 
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French prints, such as the death of 
Rousseau, &c. wholly unworthy of ther 
room they occupy on the walls. 

We in fact on a recent view missed hut 
two curiosities which we had been taught 
to expect from the catalogue. One, the 
article on Sir John Soane's architectural 
capabilities cut out from the Champion 
newspaper, and framed and glazed as a 
memento of his persevering resentment 
against its author, we were glad to see 
had been removed ; but we were much 
disappointed to find that the autograph 
of Tasso's Jerusalem Dehvered was not 
visible. We were told that the reason 
for this was, that the library was not 
yet open, but this we conceived to be 
no reason at aU. That book is surely 
an exceptional one, as the French say, 
and ought to be laid on the table with 
the other curiosities. 

The visitors are not conducted through 
the rooms in the manner the ticket of 
admission might lead one to expect. 
There is a ** custodian" in almost every 
room, and the privilege 'of loitering is 
generally^ allowed, which is the greatest 
of all pnvileges on such occasions. The 
party of visitors when we were there was 
nine or ten in number. 



THEORY OF COMBUSTION, RARE- 
FACTION, &C. 

Sir, — In a paper signed " W." in 
your last week's number respecting the 
influence which light and the atmosphe- 
ric air exert in the phenomena of com- 
bustion, rarefaction, &c., the writer ar- 
rives at very wonderful clonclusions, and 
draws from his observations extremely 
ingenious inferences, but unpossessed of 
the slightest foundation. 

" W." states that light and atmosphe- 
ric air (which is composed 21 parts oxy- 
gen gas, 79 parts nitrogen gas, and 
about TcWth part of carbonic acid gas 
by measure) are the essential cause and 
influence of combustion. The following 
simple experiment will prove the fallacy 
of lus assertion ; place in a dark room a 
glass jar of oxygen gas, and through its 
cap insert the negative and positive wires 
of a voltaic battery, connect them by a 
fine wire of copper, or iron, &c., then 
set the battery in action, and the metal 
will become ignited, and combustion 
proceedinamost brilliant manner, which 
will continue as long as the metal, or 
oxygen lasts, without the presence of 



solar light or atmospheric air m the jar, 
either before or after the experiment. I 
may further insert the rationale of com- 
bustion in the open atmosphere, for sim- 
ple, and well known as it is, there still 
may be a few of your readers who know 
eo little of the influence which the un« 
erring laws of nature exert over every par- 
ticle of matter around us, as to be led 
astray by tlie whimsical method in which 
** W." and some other writers account for 
the various phenomena enumerated. 

Combustion, like every other chemical 
process, can be explained by means of 
the laws of chemical affinity. The com- 
bustible material, whatever it may be, 
when raised to a certain temperature by 
the application of a light, a burning 
glass, &c., having greater affinity for the 
oxygen of the atmosphere, than oxygen 
has for caloric, the base of the oxygen 
cas unites with the combustible, and 
becomes fixed and condensed — at the 
eame time giving out its light and calo- 
ric, which were essential to its former 
existence as a gas. 

This is proved by the analytical exa- 
mination of the resulting compound, 
when the oxygen gas and the combus- 
tible mav be separated firom each other, 
and exhibited in a separate state, being 
perfectly free from the shghtest trace of 
nitrogen or carbonic acid, the other con- 
stituents of our atmosphere. Were the 
views of your correspondent correct, it 
would be impossible for chemists to as- - 
certain the composition of any. substance 
in nature, for every attempt to examine 
its constituents separately, by means of 
heat woiild fail, in consequence of an . 
inunense and unappreciable quantity of. 
air condensed within it. 

" W." says, " If a light from a lens- 
which fiets substances on fire, be thrown 
on the same substances in an exhausted . 
receiver, it will produce no heat, no ef- . 
feet." . This is erroneous, he could never 
have seen the experiment tried ; the sub- , 
stance, if reducible by heat, will liquify 
or evapprate readier in a vacuum than 
in the open air; but combustion will 
not take place, simply because no oxygen 
is present. 

Respecting the fact of the mountain sum- 
mits being crowned with ice in the midst 
of summer, — the follomng explanation . 
seems most accordant with natural laws 
as now understood. The atmospheric . 
air is not heated by the simple passage 
of the solar rays through it, for they 
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give out th^r heat only when impifi^ed 
upon opaque or solid substances, as the 
earth, &c., and the heat after foeinff re- 
ceive, is gradually released by them, 
and diffused through the surrounding 
atmosphere ; hence, the higher we ascend 
the less opaque substance wiU there be 
to conduct the heat, and consequently, 
the colder will be the air ; and although 
the sun's intenseet rays may be darted 
on a body of ice existing at a great ele- 
vation, the atmosphere wiU subtract the 
caloric from it as fast as it is rec^ved, 
assisted also by its high state of rarefac- 
tion which always accelerates the eva- 
poration or distribution of heat, or any 
other fluid. 

'* W.'* states, /*it is known that the 
rarefaction of air has a tendency to de- 
press its temperature :" then, ot course, 
with the ^eater facility will it absorb 
from the ice the caloric which it is re- 
ceiving ; for the colder and more rarefied 
the air, the readier passage wiU it afford 
fmr the transit of ealonc thit^ugh its 
medium. 

His explanation^ of the cause of the 
bubbling appearance of boiling water is 
scarcely worth refuting ; its falhicy must 
be evident to every one. A letter ap- 
peared in your Journal some weeks since, 
containing the very same ideas upon the 
subject, which were perfectly disproved 
by your correspondents ** G S and 
Trebor Valentine (See Nos. 704 and 5), 
who gave correct explanations of the 
phenomena. 

"Atmospheric air is susceptible of a 
great variety <^ modificaticms :" most 
certainly it is ; but not 'such as the wcnrthy 
writer deduces ; the electric light, for in- 
stance, cannot be one, for tm rarer the 
medium through which it passes, the 
^eater is the intensity of its light ; and 
m an exhausted receiver, its appearance 
is brilliant and intense; whereas the re- 
verse would take place if the atmospheric 
air was the illuminating agent. 

I am. Sir, your obedient servant. 
A. Y. 

ICaydrd, 1837. 

ON THK VELOCITY OF A RIVB&'s CURRENT, 
(From the Franklin Journal fbr February.) 
it has been often questioned whether the 
current of a river be equable from its sur* 
face to its bottom. Some suppose that the 
velocity of the current is greatest at the sur- 
face; others, that it is greatest near the 
bottom. The most general, and, I think, 
tha most correct opimon, is, that the velo- 



city of the current of a rirer, or stream, is 
greatest at the surface, and diminishes At 
every point from the surface towards the 
bottom, and that at the bottom there is no, 
or scarcely any, current. 

While I resided at Harrisburg, m the 
summer of 1811, a gentleman and mymlf 
made the following experiment : 

A machine or instrument like that repre- 
sented in the annexed figure was made by a 



cabinet maker. A B and C D are two sticks, 
an inch square, and about five feet in length, 
connected at the distance of about seven 
inches from each other, by the cross pieces 
tf/and ff h, E and P arc two thin boards, 
exactly five inches square, (we called them 
fans,) connected by a stick G H, an inch 
square ; the whole length from the top of B 
to the bottom of F being exactly three feet. 

t ir is a pin passing through A B, and C D, 
and 6 H, being fast to 6 H at d, but turn- 
ing freely in the holes through which it 
passes in A B and C D. 

Holes were also made in the three sticks, 
A B, C D, and G H, at I am, Btnb o. and 
9t p c q, the holes being exactly an inch 
apart, for the purpose of moving the pin t k 
(when required) from the centre of 6 H, 
otie inch, or , two inches, or three inches, 
above the centre. 

We went in a skiff to the midcQe of the 
river between Harrisbiurg and Maclay's is- 
land, and anchored the sUff at a place where 
the river was about five feet in depth, and 
the velocity of the current, according to our 
estimation, about four miles per hour. The 
instrument was set in the river perpendlcu* 
larly, B D being on the ground at the bot- 
tom, the side of the instrument being to the 
current, so that the current should strike 
the fans E and F. The fan £ was about 
two inches beneath the surface of the river, 
and the fan F three feet lower in the water. 



Digitized by LjOOQIC 



ON THl VELOCITY OF FLOATIWO BODIES ALOHO THE CVEBBKT OF A EITEE, 9Z 



The frame A C, B D, was held ateadUy in a 
perpendicular position, and the stick 6 H, 
connecting the fans £ and F, was suffered 
to torn on the pin t k, as it should be forced 
by the current of the river. The upper end 
of the stick 6 H, and the fan £^ imme- 
diately inclined down the stream, and the 
loiter end of the stick and the fan F inclined 
up the river ; so that the stick G H formed 
an angle of perhaps thirty degrees with the 
frame A B C D, which was held perpendi- 
cularly. 

The pin t it was then inserted through the 
holes 9Xp e p and afterwards at i» d o. The 
fan E was still pressed by the current down 
the stream, though to a less and less dis* 
tance as the pin was moved from <f to e, and 
then from e to b: At length the pin was 
inserted at /am, being three inches above 
d the centre of the stick G H. Upon set- 
ting the frame carefully in the current, the 
stick remaided nearly perpendicular, but 
still the fan £ was pressed a little down the 
stream, and forward of the upright frame 
A B C D. The pin t k was always fastened 
to the stick G H, when it passed through 
the holes zt d e b^ or a, luid permitted to 
turn freely in the holes through which it 
passed in A B, and C D. 

As the stick G H was just twenty-six 
inches in length, and as the fans were each 
five inches square, from the centre of £ tQ 
the centre of F was thirty-one inches ; and 
when the pin was placed at /am, it was 
three inches above the centre, giving to the 
fan £ a lever of 12^ inches, and to the fan 
F a lever of 18^ inches, measuring from the 
pivot point a to tiie centre of each fan. The 
velocity of the current near the surface at 
E being, to its velocity at F, (thirty-one 
inches lower down in the water) in the pro- 
portion of 18i to 121. 

It would be interesting to repeat the ex- 
periment under different circumstances ; for 
example, in currents of two, and in currents 
of six* or more miles per hour ; in rivers of 
three, and in rivers of ten, or more feet in 
depth, and with the lower faa (as F) as near 
as could be to the bottom. 

The reason of the current of rivers or 
streams being greatest at the surface, and 
diminishhig gradually to the bottom, seems 
to be ma^est. It is on the principle of 
bodies falling or sliding down incUned planes. 
Th^ application of the principle is more ob- 
f cure and difficult in the case of the river^ 
on account of the falling or sliding body 
bei^g a liquid, instead of a solid body. 

It is on the same principle that the velo- 
city, of the cnrrent of a river increases, in 
proportion as it is swelled and raised higher 
ittd higher by rains and floods. 

E. 



ON THS TBbOOITV OF. FL0ATI1«& BODIC* 
Al«ON& THB CU&EJfiNT OF A RIVBR. 
(From tiie FmnkUn Jomnal fyf Febraary). 
When I lived in Harrisburg, 1 often heard 
rAftmen and boatmen say that rafts, loaded 
boats, and arks, floated fester than the cor- 
rent of the Susquehanna. They said that when 
a rise occurred in the river, in consequence 
of a heavy rain above any particular point, 
say Sonbury or Wilkesbarre, if a boat or 
raft sterted with the jflood, it would soon go- 
beyond the flood, and get into shallow water, 
and that, for this reason, it was their prac- 
tice never to start till the rise, or flood, had 
preceded them about twenty-four hours. 

They also said that a heavy boat, or raft, 
floated faster than a light one, and that, by 
fastening two or more rafts together their 
speed was increased. 

The facts seamed propable, independent of 
the direct testimony of the boatmen, and to 
be accounted for on the principle of falling 
bodies, and bodies sliding down inclined 
planes, acquiring velocity in their progress, 
the acquisition of velocity being in proportion 
to the inclination of the plane, and the weight 
of the decendiag body. 

To ascertain the feet that a loaded boat 
floated faster than the current, the following 
experiment was made in the summer 1811, 
by several scientific gentlemen, with myself. 
^ A common water wheel was made, about 
sixteen inches in diameter, and fastened to 
the end of a stick or shaft, about two feet in 
length. We entered a skiff, and went to a 
rapid part of the river, where the currant, 
for the distance below us of one hundred yards 
and upwards, was even, and of the rapidity, 
as we estimated it, of five miles per hour. 
The skiff was anchored ; I sat in the middle 
of it, hanging the water wheel over the side 
of the skiff, so that the wheel dipped an inch, 
or more, in the water. The shaft rested on 
the side of the skiff, and I held it loosely in 
my hands, allowing it to turn round freely* 
as the currant gave motion to the wheel. 

While the skiff remained at anchor, the 
force of the currant made the wheel turn 
pretty quickly upwards, or against the stream.. 
The rope that held the skiff to the stone 
that served for an anchor was cut, and the 
skiff was allowed to float down the river The 
skiff gradually but rapidly increased in the 
Telocity of its motion, and the motion of the 
water wheel turning upwards, or against the 
the current, proportionably diminished in 
velocity. After the skiff floated not more 
(as wen as I can remember at this time) than 
four or five rods, the motion of the wheel on 
its axis, or shaft, ceased altogether, and it 
began to turn on its axis down the stream, 
slowly at first, but quickly increasing. And 
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•fter tiie sklfT had floated not more ^I think) 
than fourteen or fifteen rods from the place 
where it had been anchored, the water wheel 
tamed downwards, or with the current, as 
often as once round in the distance of a rod 
or less. 

It is evident that while the wheel turned 
up the stream, the current of the river went 
&ster than the skiff, or ran past it ; and 
when the wheel turned down the stream, 
the motion of the skiff was more rapid than 
that of the current. We expected this re- 
sult in a certain degree, but all of us were 
surprised that the floating skiff should so soon 
acquire a velocity greater than that of the 
current of the river. 

It would be interesting to repeat this ex- 
periment under change of circumstances. 
For instance — % 

1. In a slower, and in a more rapid, 
current. ♦ 

2. In a boat heavily, and one lightly, 
loaded. 

3. In a flat bottomed, and in a sharp 
keeled, boat. 

4. On rafts of different sizes. 

Also, to ascertain whether any difference 
would arise from having the load lie in the 
bottom of the boat, such as a quantity of pig 
metal, or having the load consist of men 
standing up in the boat. 

Times and distances should, of course, be 
accurately noted. £. 



PORK ESTABLI8HMBNT OF MBXICO. 

There exists in Mexico a very fine race of 
hogs, which are regarded as an important 
article of commerce, and the care which is 
taken of these animals so far surpasses that 
which I have seen elsewhere, I think it may 
be very useful to our farmers, brewers, and 
distillers, to be made acquainted with the 
principal details. 

The buildings of these establishments in- 
clude a house for the manager and the work- 
men, a shop, a slaughter house, a place for 
singeing, rooms and vessels for the fat and lard, 
(articles which often supply, in Mexico, the 
place of butter) other rooms where black 
pudding is made and sold to the poor, and a 
soap manuftictory, in which all the offals are 
used. The stables, which contain about 800 
hogs, are behind these buildings. They consist 
of out-houses, well made, thirty feet deep, 
with overhanging roofs. The entrance is by 
a low vault, in front of which is an open 
space twenty.four feet wide, extending the 
whole length of the yard. In the centre of 
this, is a stone aqueduct, through which flows 
clear water from a well or spring, the hogs 
being allowed to pass their snouts only into 
the stream, through openings in the wall, 



whfch prevents their soiling tbe bererage. 
It is the only liquid they are allowed to take. 
They are fed with Indian com, slightly 
moistened, and spread upon the floor. The 
pens and the space on which the animals 
walk are kept in great cleanliness. 

The hogs are in the immediate charge of 
a number of Indians, attached to the esta- 
blishment, and who often give them a cold 
batii, for it is thought that cleanliness contri- . 
butes to that prodigious increase of fat 
which constitutes their principal value. It 
is the business also of these care takers to 
keep them in good humour. Two persons 
are employed ]^om morning to night in ad- 
justing their quarrels, and in singing to in- 
duce them to sleep. These persons are 
chosen on account of the strength of their 
lungs and abilities to charm the ears of 
their amiable associates, which is deemed 
an affair of no inconsiderable merit I 

The proprietor of one of these establish- 
ments assured us that the expense of it 
amounted to 300,000 francs, and that the 
sales rose to 10,000 a-week ; the luxury of 
his equipage indicated, in fact, the possessor 
of a large fortune. — Jour. Omn. UtueUei, 
Juin, 1836. 



RBCBNT AMERICAN PATBNT8; 

(Selected ftom the Franklin Journal for December.) 
Improvement in the art of tan- 
ning; ffenry C. LocheTf Lancaster ^ Pewh- 
tyhania, Administrator of Henry Locker, 
deceased, March 18. — ** A general commu- 
nication with every vat intended to be used, 
is made by means of trunks, or tubes, placed 
on the outside, and about six inches from. 
the top of the vat, and made level so that 
the water may be sent widi equal ease in 
any direction through them ; a perpendicular 
tmnk or tube, is placed in one comer of each 
vat, extending from the top, to within about 
four inches of the bottom ; small tubes are 
branched off firom the main, or horizontal 
trunk, or tube, and inserted into each of the 
perpendicular tranks, or tubes, and also into 
the opposite enda of the vats called handlers, 
and into the reservoir; other small tubes are 
made to connect the several perpendicular 
trunks, or tubes, with the adjoining vats, of 
those generally termed leaches, so that the 
liquor or juice of the bark may be transferred, 
or driven from one vat to another, in any 
direction. The perpendicular trunks, or 
tubes, may, to save room in the vats, be 
placed on the outside, with communication 
at the bottom. 

This plan enables the tanner to mtdtiply 
the liquors or juices, in the vats termed 
leaches, to any degree of strength, and at 
the same time to exchange strong for weak. 
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without mixing scarcely any, and without 
labour more than drawing the plugs out of 
the tubes necessary to be opened, and turn- 
ing the water from the hydrant, or pump, 
on one or more of the leaches, thus as many 
as you please will exchange, and the leaches 
successively recruit in strength. This is 
done on the philosophical principles of the 
lighter bodies rising to the top. As for ex- 
ample, to drive the strong liquor out of the 
vat, cause a light and steady stream of water 
to fall on the bark in the vat, or on a board 
laid on top of the liquor, and as soon as the 
liquor rises to the tube, in the perpendicular 
trunk, it escapes by that tube, and is let into 
any other vat that is opened to receive it, 
and its place is supplied by the water; if the 
reverse is wanted, let the liquor into the per- 
pendicular trunk, it sinks to, and spreads 
over the bottom of the vat, and raises the 
water to the top, where it escapes by the 
small tube. 

False bottoms are useful in this operation, 
as they prevent t^e trunks or tubes from 
being stopped, or clogged, and they receive 
the settlings." 

A MODE OF CONVEYING RAFTS, BOATS, 

&c., OVER DAMS AND SHOALS; Stephen 
Underwoody New Hampshire, March 19. — 
Two inclined plane railways are to be erect- 
ed, one on each side of the dam, or other 
obstruction, over which a boat &c., is to be 
carried ; these are to extend into the stream, 
so that the load can be floated on to a car, 
constructed to run upon the planes. The 
planes are to terminate, at their upper ends, 
at the distance of from thirty to sixty feet 
from each other, or equal to that of the car 
upon which the boat or raft is to be carried. 
TTiis space is occupied by a vibrating rail- 
way or bridge, which tilts on a centre, and 
will form a continuous plane with either of 
the sections, accordingly as it is tilted to- 
wards the one or the other. A windlass, 
turned by water, or other power, receives a 
rope, or chain, by which the car can be raised, 
or lowered, upon the planes. When a load 
is to ascend, the bridge is tilted towards 
the plane up which it is to be drawn, and it 
is hauled upon it; the bridge is then tilted 
towards the descending plane, and the load 
si lowered into the water. 

There is a contrivance on the car, by an 
arrangement of eccentric rollers, by which 
the level of the load can be changed, so that 
it shall stand horizontally in ascending and 
descending. 

The claim is confined exclusively ** to that 
part of the apparatus employed, which is de- 
nominated tiie vibrating railway, which is 
intended to receive the load at the summit 
of the inclined plane, and to be adapted by 
its vibrating motion to the plane of either, 



for the purpose, and in the manner set 
forth." 

This plan has been carried into successful 
operation ; large rafts of timber being con- 
veyed, by its means, down rivers where the 
passage was previously attended with ex- 
treme difficulty, and where it could not, 
sometimes, be effected. 

Improvement in the process of tan- 
ning HIDES AND SKINS ; Lobon Etnery, 
New York, March, 19.— The patentee di- 
rects the hides, or skins, to be prepared for 
tanning in the usual manner, and adds, that 
** my improvement or invention then con- 
sists in the application to the bark liquor, 
of nitre, or alum, or epsom, or Rochrile, 
salts, or other neutral salts, either separately 
or together, mixed in with the liquor, in the 
proportion of about four pounds to four 
dozen skins, more or less ; and also bearing 
some proportion to the strength of the liquor. 
Every time the bark liquor is renewed, a 
like quantity of such neutral salt may be 
added, or not, as may be thought proper; or 
as the process of tanning may be required 
to be hastened. Either of the said articles 
may be used separately, or together, in the 
process of tanning morocco, as well as every 
other description of tanning." 

Preserving milk for usb on voyages, 
&c. ; John Lewis Granger, New York, March 
19. — Fresh milk is to be put into bottles, 
and these are to be closed, in the manner of 
corking, with some porous substance, which 
will allow air to pass through it ; the bottles 
are tiien to be put into a vessel of cold water, 
and the whole gradually heated to the boil- 
ing point, after which the porous stopper is 
to be covered with wax. 

The claihi is *' to the evolving of gas, and 
suffering it to escape from the milk, and im- 
mediately afterwards excluding the atmos- 
pheric air from commingling therewith, by 
the method substantially as described." 

We apprehend that tiie theory above in- 
timated, namely, that the gas contained in 
mUk is the cause of its spontaneous decom- 
position, is not founded in fact ; were this 
the case, an exhausted receiver would as ef- 
fectually effect the object in view, as the 
boiling heat, and this process would not be 
** substantially as described." There is a 
chemical change produced in milk by boil- 
ing* hy which its liability to further reaction 
is very much diminished, and which would 
not be produced by the mere expulsion of 
gas. This theoretical point, we are aware, 
has nothing to do with the validity of the 
claim, although we have thought proper to 
give it a passing notice ; we have also some- 
thing to say about the novelty of the process. 
In the celebrated report published by the 
French Government in 1810, on Mr. Ap- 
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pert's mode of preiemn^ {|U kincU ef ani- 
mal and yegetaue tttbatapces, milk is men- 
tioned as bAving been preserved by boiling 
and corking closely ; it was concentrated in 
the boiling by afiowLng a portion of its watery 
particles to eraporate ; the process was, we 
think, substantially the same with the above, 
the principle ^f which was perfectly well 
known. 

DI8SOLYINO CAOUTCHOUC, OR INDIA 

rubber; Patrick Maekiet New York, March 
23.—'* What I claim as new, and of my in- 
vention, is the use of oil of tar, or spirits of 
tar alone, and also the use of oil and spirits 
of tar mixed with the prepared sulphate of 
sine, as a solvent for dissolving India-rubber. ' ' 

We could turn to patents for the use of 
the same liquid, in the employment of which, 
therefore, there is not any thing new. The 
spirit from coal tar has been extensively used 
in Sngland, and is well known here, but its 
odour is extremely offensive. The spirit 
from common tar is principally oil of tur- 
pentine, with empyreumatic matter, which 
does not improve it. 

Spark catchers, vor locomotive 
STEAM ENGINES ; William SehultZf PhUa- 
ddpAia, March 31. — ^There is to be a swell 
in the smoke pipe, which will give to it the 
force of two fonnels joined together at their 
rims ; and across this wide junction there is 
to be wire gauze stretched, the enlargement 
being intended to prevent any obstruction 
in the draught. The pipe for waste steam 
isHo perforate the sheet of wire gauze, which 
is secured to it by a flanch. Flues, which 
may be opened when the engine is at rest, 
are to pass on the outside of the conical en- 
largements, allowing a free draught ; these 
are to be closed by yalves, when the engine 
is in motion. 

Claim. *' Wliat I claim is, the whole 
arrangement, as hereinbefore described, with- 
out any connection with any other machine 
heretofore constructed for the same pur- 
poses."* 

[A spark arrester precisely similar to this, 
invented by Mr. Grey, of the Temple, was 
described in the last volume of our Magazine, 
p. 376.— Ed. M. M.] 



NOTS8 AND MOTICKfl. 

Short and Limg Railway,—** It it a great, though 
I believe very common, mistake to imagine that 



sleam power can \m emplofsd for short diatancea to 
Aill advantage. The brtefiff the course which a rirer 
has to run, the less its average bulk of water — the 
oftener it is sul^ect to floods, the oftener to be dried 
up : so in a like manner, the shorter the distaoce^ot' 
a railway, the less the average weight transported ' 
upon it, the more liable it is, to have too much traffic 
and too little. I have travelled on the London and 
Greenwich Railway when there were three hundred 
passengers In the train of a forty horse engine, and 
I have travelled on it when we did not exceed a dozen. 
What a vast disproportion was here between the 
power expended and the results obtainad ! lu the 
one case, there was but n fair profit earned ; in the 
other, a heavy loss sustained. Yet to mend matters 
is impossible} the forty horse engine must be kept 
in readiness and be set to work wliatever may be the 
number of passengera,-^be it five or five hundred. 
The case is the same ofi the UuhMn and Kingstown, 
a similar line to the Greenwich. I have it from the 
best authority, that in consequence of the great 
disproportion between the carry{h({ establishment 
which the Directory of this Rallw&y are obliged to 
keep up, and the daily average amount of Ikisiness 
done, rail nine tenths of their steam power is com- 
pletely wasted. (Yet, even with this enormous loss, 
the concern pays ivell. Of what sort of speculation, 
save a railway, can as much be said ? ) The con- 
verse of the proposition 1 have here laid down holds 
of course equally true, namely, that the longer the 
Une of the railway, tiie more numerous its tribu- 
taries, the larger the population whose wants it has 
to supply, the greater will be the certainty of au 
average weight equal to the power of the engines 
employed ; and theri^ore it is, that great as our gain 
may be from completing the two terminal sections 
of orar line, the gain will be much greater, even as 
regard these sections themselves from completing 
the whole. A twenty horse engine having to tra- 
verse doily the whole way fVom London to Yarmouth, 
or fh>m Yarmouth to London, will always be much 
surer of a full weight every time* than if it had but 
the distance between London and Chelmsford, or be- 
tween Yarmouth and Norwich, to accomplish.** — 
Letter to H. N, Wardy Etuj. on the Progrees attd 
Prospect* of the Kwttem CouiMeft Railway Com- 
pony f by J. C. Rohertttort, Secretary. 

Strenfrth of Paper. — Mr. Cowper, at a lecture 
which he deliveved lately at the Society of Arts, 
produced a sheet of quirrto post writing paper, the 
ends of which he had pasted together, thus forming 
an endless web; f«to this web he, inserted two rods 
of wood, to one of which was attachf^a h»!f handn^d 
weight, and taking tl^ other in hi» hands, he 
raised the wefgbt. IVie same sheet, he observed, 
had litled a man titt the ground who weighed 
150 Ills. A bank liote, he also mentioned, would 
liftl«Mw.. ../'.• • 

Siefl l,etfea'prfmE»ifrfnin%, — A young ai^lst of 
Vfenna, named vqtu. Sieglttnder, has, we are in- 
formed by ttie Oeripaiv papers, recently discovered 
a process by which Jie -can execute -ent^ravlngs in 
the style of copperphite, which can, uetertheleiM, 
be printed with letter*%pres&tu (ha jvuae nUnuer its 
wood-euts. Iliis invention vanr prove i>{ some 
importance. The Hamburgh Correspondent tells 
us with .as mnoh soiemuity as It speaks of the 
hiventipn, that >!)■. Picker, Professor of Adthetics, 
at the High School of Vienna, has alrefuly g^en it 
the same of Chuleotylography, 



t:> Britith and Foreign Fnttnta taken out with economy and icitpttfch ; Speiifieatiom, pinelttimerK, and 
Amentiments, prepared or remted; Caeeata entered} and generalttf erery ^anch of Patent Biftiness 
promptly transacted. \ ' ' . 

A complete lint of Patents from the eoHiest period (15 Car. 11. H5r5,; io the present time may be ejramined. 
Fee 'is. M. ; ClienU, gratis. 

I«ONDON : Printed an'.l Published for the Proprietor, by M^ A. Robertson, at the Mechanics* Mai^aelne 
OIBce, No. r», Pcterborotiifh-conrt, between l;i5 and 186, Fleet-street.— Sold by G. W. M. lleynolds, 
Eroprlelor of tiK iFrench, EjigUsh, and American Librmy, 55, Rue Neuve, Saint Augustin, PdrLs. 
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hynam's dividing instrument. 
Sir, — I send you & draw ing and descrip- 
tion of a machine in my line of business, 
made by my late father, Mr. Robert 
Hyitam, If you at« inehned to add it 
to the mighty store of knowledge con- 
tained in your invaluable 25 volumes I 
have in my possesnon, it is perfectly at 
your service. 

I am, Grentlemen, your 
Most obedient servant, 
Benjamin Hynam. 

St. Petersburg. 



Description of an Instrument for nutrkimg 
off the distances ofth€ centres of Swing 
Wheels and Pallets, the distance tf 
the Pallets from each other, and thnr 
slope and plain of action. 

Fig. 1 is a front view of the dividing 
instrument, and fig. 2 a reversed view 
(see front page). Fig. 4 is a profile or 
edge view. 

The brass plate has a circle divided 
into 360 divisions^ A segment of a cir- 
cle divided in the same proportion. Four 
circles divided, each into 30 divisions 




(teeth). A central line with the figures 
8. 10. 12. The figures 8. 8. 8. 8. are 
used in the recoiling scapement. The 
figures 10. 10. 10. 10. and 12. 12. 12. 12. 
are the distances the pallets must be from 
each other when they scape over dif- 
ferent sized wheels, and different num- 
bers of teeth. The lines drawn from the 
centre of the instrument describing the 
angles 3 and 10 upon the segment of the 
circle, are to determine the plane or slope 
of action of the pallets for the dead beat 
and the length of each pellet. 

To use the Instrument, — Suppose your 
swing wheel of the size of the smallest 
divided circle, place your dividers in the 
centre, and extend them until they reach 
the first number 10 in the central line, 
that distance is the true geometrical dis- 
tance from the centre of the swing 
wheel hole, to the centre hole of the 
pallets, when the pallets scape over 10 
teeth — the 2d 3d and 4th circles are dif- 
ferent sized wheels — for the 2d 3d or 
4th circle or wheel, you must extend the 
compasses or dividers from the centre to' 
the other numbers 10. 10. 10., each num- 
ber increases in distance from the centre. 

If your pallets scape over 12 teeth, 
the same nde must be observed as usual 
with the number 10 ; only with this dif- 
ference, the dividers must be extended 
to the numbers 12. 12. 12., according to 
the size of your wheel. 



Having obtained the distance of your 
centres, proceed to measure the length 
of your pallets. 

Suppose you want a wheel to escape 
over 10 teeth, beginning with the small- 
est wheel : place your dividers in No. 10, 
nearest the centre of the instrument, 
extend them until they reach the small- 
est circle, No. 10 or 5, divisions (teeth) 
from the central line; this distance is the 
right length of your pallets. To deter- 
mine the distance from the point of the 
ascending pallet to the point or edge of 
the descending pallet; place your divi- 
ders in the 5th division of either side 
the central line, and measure across the 
divided circle to five divisions on the 
other side ^the central line, it wiU give 
you the distance the edges of the paSets 
must be from each other. 

7b determine the slope or plain of action, 
and the length of the Pallets from the 
delivering edge to the head. 

Place the Centre of the pallets (axis) into 
the centr6' of the instrument, bring the de- 
livering edge to the centrad line^ then the 
slope or plain of action of tiie pallets 
must reach the next line from the cen- 
tral line, the head of ypur pallets musit 
reach the second hnp from thji^ eentrs^ 
line, and so on with the othera. . It 
must be observed^ that the. last m^iMbmr 
ed measure is of little signification, .nr^e'- 
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tker longer or shorter than laid down in 
the hifttrument; the length laid down 
appears pleasing to the eye. The thick- 
ness of pallets should be very near half 
the space between the teeth of the swing 
wheel. 

The recoiling scapement must be taken 
o& the same manner as that already de- 
scribed, with this difference, you take 
all the measures from the numbers 8. 8 
S. S., the inclined lines drawn from 8. 8. 
8. 8«, and the lines marked thus, are the 
inclinations of the recoiling pallets or 
plains of action. 

The recoilis arbitary withclock-i&fikerfl, 
the less recoil, the less friction ; conse- 
quently, the less recoil has the prefer*- 
ance. 

Fig. 3 is a diagram illustrative of the 
action of the instrument. 



J^3. 




MACKINTOSH'S El4BCT«dfCAL THVOUT 
— ^APPROXIMATK)^ OF THE BABTSI 
TO THE «UN — POSTBCBfPT TO NA.U- 

Tii;us. 

Sir, — ^Mr. Mackintosh in his explana- 
tion of his second nuestioft, compares the 
motion of the earth in its orbit, to that 
of a carriage moving up and down an 
un«hilating railway. He states. No. 712, 
"The earths, path or orbit, would be 



truly represented by a line oi railway, 
consisting of one long line of undula- 
tion, so that the carriage would be 
continually accelerated in descending to- 
wards the perigee (perihelion I presume 
he means) or lowest point of the line, 
and exacdy in the same ratio retarded 
in asca[iding towards the afOjfee (aphe- 
lion he means) or highest pomt. There- 
fore we perceive that by the undulation, of 
the earth in her orbit nothing is either 
gained or lost to the velocity" Sfc. 

Let us contrast this up bill and down 
hill motion of the earth or celestial un- 
dulating system, with that part of the 
electrical theory in which Mr. Mackin- 
tosh demonstrates — I beg his pardon — 
asserts — that the earth, and all the other 
planets belongmg to our unfortunate 
system are continually posting on to- 
wards the sun (or the roasting svstem,' 
so named by " An Old Corresponaent"). 
In No. 681, Mr. M. states, " If he (Kin- 
claven) will examine it more attentively 
(the roasting system he means) he will 
perceive that so far from the momentum 
of the planets being extinguished (and 
Kinclaven never said they would) they 
are suj^osed to be accelerated, because 
it is assumed that they move in spiral 
orbits, which (the orbits being elliptic) 
is the same in effect as if they were 
rolled down an undulating inclined plane. 
This assumption derives support from 
several considerations, as well as from 
the established fact of the moons secular 
acceleration." Here we have another pre- 
cious specimen of Mr. M.'s consistency. 
How is it possible to believe in a system, 
the one half of which contradicts the 
other? However, I will allow that this new 
up hill and down hill, or celestial undu- 
lating system of the universe is far more 
feasible than the roasting, or burying, 
or drowning systems (see a *' Country 
Teacher's" article. No. 311,) which would 
necessarily result from the first assumed 
principles of the electrical theory. 

WiU Mr. M. be pleased to tell us what 
great circle of the celestial sphere repre- 
sents, imder this new system of his, 
the horizontal plane, and how many feet 
per mile the alternate rises and falls of 
the earths orbit make with the said 
celestial horizontal plane? My motive 
for asking this question is, that Iver 
M*Iver demonstrated that the railway 
theroms invented by General Herapatl^ 
could not apply in any terrestial case 
H 2 
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perhaps they might with Mrith some mo- 
difications be applied in determining the 
velocities, &c. of the planets on the 
principles of the new celestial railway 
system of the universe. Modifications, 
I say, would, no doubt, be necessary; 
because, if the fall should turn out 22 
feet per mile exactly. General Hera- 
path's theorem produces an infinite 
velocity; and then, good bye to the 
centripetal force of the sun. Again, if the 
fall should be more than 22 feet per mile, 
the velocity, by the General's theorem, 
would be negative; that is, the earth would 
not budge one inch down hill, but would 
always be inclined to run up hill; of 
course, when the earth arrived at her 
aphelion, she would come to a dead 
stand still. I need hardly state, Mr. 
Editor, that Mr. Mackintosh's second 
question, which I answered in No. 710, 
is the same in substance as the one he 
put to your ingenious correspondents. 
Nautilus, and Trebor Valentine. 

Mr. M. compares himself with Galileo, 
and your humble servant, Kinclaven, 
to one of the Seven Cardinals of the 
Inquisition, who tried and condemned 
Galileo to the flames, for his heresies, 
and he alleges that, if I (Kinclaven), had 
the same power, I would torture him with 
the rack, wooden shoes, warming pans, Sfc. 
^c, — Sentimental Fudge! 

Mr. M. then puts his second ques- 
tion under the following practical form, 
which he requests me to solve for him: 
Question. " Suppose a carriage has a 
velocity imparted to it ?'' &c. See No. 
712, page 502. 

Had Mr. M. been conversant with a 
few of the first articles of the Rrst Book 
of the Principia (and surely he ought 
to have been so, before he undertook the 
Herculean task of overtuniing the New- 
tonian system) he would have foimd 
directions for finding the primitive im- 
pulse the body must receive ; or in the 
case of the body mo^dng in the circum- 
ference of a circle, had he been acquaint- 
ed with the first principles of Dynamics, 
which is contained in every " School 
Book" that treats on that subject, he 
might have discovered an easy method of 
solving his own question. 1 shall give 
him a formula for it; which> although 
not contained in any book that I have 
ever seen, still the principles from which 
the formula is deduced is to be fouad in 
ihousands of school books. The for- 



mula for the primary impulse, is simply 
this: .07805 Ia/wi = primitive velocity 
in miles per second : and m the number 
of miles the revolving body is from fhe 
earths centre, and if we assume *.078051 

Vm=n, then iL^i??? = number of 

n % 

minutes the body will take to revolve 
round the earth. This formula is not 
confined to aheight of 30 feet (as proposed 
in the question) ; it will answer without 
any sensible error, although the body 
were to revolve at a height exceeding 
that of any mountain on the earth. In 
numbers, suppose m — 3980 miles, then 
.078051 Vrn= 4.943 miles per second 

for the primitive velocity : and ,' 

=J0mx3980^ 86 minutes 26\e- 

4.943 
conds is the time the body would take 
to revolve round the earth. The same 
Question might be solved from princijAes 
deduced from Keplers Laws. 

I have still left the " Country Teacher" 
a good many pickings if he should choose 
to reply to that part of Mr. M.'s last 
letter which applies to himself. 
Yours, &c. 

Kinclaven. 

April 26, 1837. 

P.S.— I really must say, that your 
correspondent Nautilus is one of the 
most fastidious gentlemen I have ever 
had to deal with in my lucubrations in 
the Mechanics^ Magazine. In correcting 
an expression which ** O. N." (who has 
once proved himself to be an able ma- 
thematician) copied fnom Leadbetter's 
astronomy, I staled it ought to be ^^ the 
difiference of longitude between the Pole 
Star aiMi the first scruple of Gonoer [(see 
No. 705, page 367). NautiluSf has since 
found out a mor« concise esf^ression, 
which he states ** is to be found in every 
primer of geography, which would have 
exactly and coneisdy conveyed the same 
meaning. The expression should have 
been ** ll&e distance of polaris from the 
solstitial colwre^^ &c. (see No. 714^ page 
L9)« I beg leave to inform Nautilus, 
that I decidedly differ with him in opi- 
nion ; tlie distance betweoi polaris and 
the solstitial colure is surely not an 
arch of the ecliptic upon which celestial 
longitude is reckoned. An infinite num- 
ber of great circles (and small ones 
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too) might be drawn through polark to 
intersect the solstitial colure ; which of 
all these great circles are we to use? 
Why, none of them. Could you, Nau- 
tilus, describe a great circle that woiild 
coincide with a portion of the ecliptic, 
and pass through polaris? I should 
think, not. There is a small error in my 
last article, which, Mr. Editor, I would 
wish you to correct (lest I should hear 
of it again). No. 718, page 41, col. 2, 
for *' a first impulse was given to the 
matter," read " a first impuEe was given 
to majtter.'* 

K. 



MR. BADDELEY S FIRE REPORTS — 
ANONYMOUS CORRESPONDENCE. 

Sir, — I have been not a little surprised 
at the reason assigned by Mr, Baddeley 
for his determination to give no reply to 
my last letter on the Fire Insurance 
System. The perusal of the remaks on 
anonymous correspondence to which you 
request his attention, will probably work 
some change in his opinions on the sub- 
iect;-^opinions which he must certainly 
have taken up at a still more recent period, 
than those he has of late chosen to ad- 
vance as to the indiscriminating bene- 
ficence of the Insurance Companies. 

It is difficult to see in what consists 
the force of the objection to anonymous 
correspondence in a periodical, — at any 
vate where facts are not concerned. Now, 
as it happens, all the faxits that are alluded 
to in the letter in question, rest on very 
good authority, — no less than that of 
Mr, Wiliiam Baddeley himself; so that 
he win hak*dLy take an exception on that 
score. As to the conclusions drawn 
ih>m> them, the Feaders of die ilf ec^mc^' 
Mapajsme will? most likely allow them to 
pass quite as cdrrent wim the signattire 
of " Aquarius" attached, as if they were 
graced with the name and local habita- 
tibn of ** John Smith" or " William 
Joned/' If Mr. Baddeley pleases, he 
may suppose either of tfhese names to 
'figure' at the end of tJne coMOiunioatton, 
.w)iieh has^ exeited his ire, and fall to 
work witka good conscience accordingly. 
To the iminitiated it appears k matter of 
Tery smdl consequence, whether a paper 
confined to reasoning alone be sent forth 
to the world with or without a name. 
f^ Wiiliam. Baddeley"' itself, is " vm et 
jftatorea nihH" to the vast majority of 



the readers of the Mechanics^ Magazine / 
that is to say, the weight which it car- 
lies is due, not to the fact of its being a^ 
real name, but to the merits of the many 
preceding articles which have proceeded 
from the same source : had Mr. B. al- 
ways written under the signature of 
" X. Y.Z.," by this time, with ninety-nine 
readers out of every hundred, "X. i.Z." 
would have excited as much influence 
as " William Baddeley" in his own pro- 
per person. 

But how long has this antipathy to 
anonymous correspondence existed ? Not 
long, certainly, as the pages of your last 
volume will bear witness, filled, as seve- 
ral of them are, with rephcs, by Mr. 
Baddeley, to the letters of " P. R." and 
"Fire-Fury" on this very question of 
Fire Insurance (Vide vol. xxvi. pp. 157, 
158, 159, 227, 228. 229, 26l, 262, 263). 
Changed are the times, indeed, since 
our worthy friend rushed with such 
ardour to the combat with a pair of 
attonymous antagonists — that he headed 
his letter with the quotation — 

" Lay on, MacduflF," 
evidently with a covert allusion to the 
succeeding line — 
"And damn'd be he that first cries, Hold 1 — 

enough I" 
of which your readers will be apt enough, 
now, to make an awkward appUcation. 
" The Temple sendeth not forth her 
champions against nameless men," ouoth 
Mr. Baddeley; but what woula be 
thought of tiie knight who should cover 
his retreat from the Usts by such a 
plea» immediately after encountering two 
masked assailants, in whose case it was 
never even dreamt of? 

I remain. Sir, 
Very respectfully yours, 
Aquarius. 

17th May, 1837* 



PICTURE-BUYING SOCIETIES. 

Amid the numerous schemes for joint- 
stodc companies, which sprung into being 
some years ago "in England, there was 
none, so fer as we know, that had for its 
object the encouragement of art ; that 
invention was reserved for Germany. 
Among our Teutonic neighbours they 
have now for some yesars been popular ; 
t^y have recently been introduced at 
Liverpool, and two schemes are now on 
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foot for the establishment of similar 
companies in London. In each, the 
annual subscription is a ffuinea, and in 
each the equivalent which the subscribers 
are to receive is to be the annual chance 
of acquiring a work of art ; but in other 
respects the plans are different. In one 
society, which bears the name of the 
" Art-Union," the prizes are to be of dif- 
ferent sums of money, which those who 
gain them are to lay out on any modem 
productions of painting or sculpture 
which they may themselves select from 
the exhibitions of the Royal Academy, 
the Society of Painters in water-colours, 
&c. In the other, the " Society for the 
Encouragement of British Art," the 
prizes are to consist of paintings, &c. 
previously chosen by a select committee 
appointed by the main body of the sub- 
scribers. It is alleged that the latter 
plan will secure a better employment of 
the patronage of the society than can be 
possible when it is distributed by indi- 
vidual hands. The scheme is, however, 
open to so many objections, that we 
cannot but anticipate that the Art Union 
win attract in a far greater degree the 
patronage of the public. A person who 
gains one of the great prizes of the 
Encouragement Society, may often be 
more puzzled than the poor Vicar of 
Wakefield, where to put it, and the very 
proposal of selecting by a committee, 
shows that it is intended that the " for- 
tunate holder" shall occasionally be sad- 
dled with something not mucli to his 
taste. Etty's picture of the Syrens in 
the present exhibition of the Academy 
is, we suppose, to be considered a speci- 
men of " high art," but how many per- 
sons in this, or any other metropolis 
would like to have it hung up in their 
best parlour ? It strikes us, in fact, that 
the plan of the Encouragement Society 
is best suited for the convenience of 
artists, and that of the Art Union for 
the convenience of the public, and that 
as the power is in the hands of the latter, 
the result may be expected to be con- 
formable. One feature is absent from 
the plans of the two Societies, which 
might, we think, be advantageously 
added to both. The British Institution 
has done itself immortal honour by pre- 
senting some fine pictures to the National 
Gallery. Might not the Art Union lay 
by an annual sum, and its rival annually 
devote its best picture, to* the augmenta- 



tion of the same collection ? This would 
enable the subscriber of a guinea to par- 
ticipate in a patriotic gratification hither- 
to reserved exclusively for the rich and 
great. These presents would be the more 
appropriate, as being in many instance 
the production of British artists. 



SOLUTION OP A CAMBBlt)GK STU- 
DENT'S 2nd GEOMETRICAL PRO- 
BLEM (PROPOSED 11^ NO. 706). — 
BY O. N. 

Problem. Given the base, the vertical 
angle, and the rectangle contained by the 
sides, to construct the plane tr»ngles up«n 
principles not extending beyond the 3rd 
Book of Euclid. 




Upon the given base, A C, describe a 
segment of a circle A B C containing an 
angle equal to the given angle. Bisect 
the arc A B C in B, and from tjie centre 
B, distance A B or B C, describe the 
semicircle A C D, and draw the diameter 
A C D, which divide in E ; so that the 
rectangle contained by A E, ED may 
be equal to the given rectangle contjuned 
by the sides of the required triangle; 
from the centre B, and distance BE, 
describe an arc meeting the circle ABC 
m F. Join A F, F C, then shaU AFC 
be the triangle required. 

Produce A F to meet the circle A C D 
inJH, and draw B G perpendicular to A E. 
Join C E and B F. Then AF . FH + 
GF2 = A G*; adding B G2 toboth then 
AF, FH + BG2 = BG2-h AG2 = A 
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F. FG+BF2(orBE2). ButBG8 + 
AG2= AB2=AE. ED + BC'there- 
foreAF. FH + BE^^AE. ED + 
BEK Hence A F. F H = A E. E D. 
But F H = F C* Therefore A F. F C 
= A B. E D = to the given rectangle. 
Therefore, &c. W. W. D. 

O.N. 

P.S. — ^Your astronomical correspon- 
denty Nautilus, commenced his first 
essay in the Mechanics* Magazine to the 
tune of ** Cropies lie down.*' But I am 
much afraid (unless he pays a little more 
attention to iiis lucubrations) his last 
danc^wifl- foe to the tune of ** Roslin Cas- 
tle'^ (the * Dead March^. His geographical 
primer (No. 714, page 19) is downiight 
nonsense, and I trust Kinclaven will tell 
him so. He iiiforms Nauticus (No. 7H, 
page 20) that if he will put him in pos- 
session of certain formulae as given in 
some of the memoirs of the Astrono- 
mical Society, that he (Nautilus) will 
solve the question, that he (Nauticus) 
proposed in No. 711. Now I beg leave 
to inform Nautilus, that although hfi was 
put in possession of the formi:dae he will 
never solve Nauticus's question. The 
reason why, I shall leave him to find out. 
Instead of Nauticus's question, I b^ 
leave to propose one of the same kind, 
which wiU be found to be possible, and 
which I request may be solved in such 
a way that any one acquainted with 
spherical trigpnometry may understand 
the solution. 

On Feb. 1st, 1837: In lat. 55.. 68 
north, and longitude 3 . . 13 west, the 
stars Procyon and Capella, when east of 
the meridian, were both observed to be 
in the same azimuth circle. Question. 
To determine the apparent time of obser- 
vation ? 



THE FR1EN0H SCIBNTIPIC ANNUAL. 

In our recent notice of Dr. Thomson's 
"British Annual,*' it w^s incidentally 
mentioned that it originated from a sug- 
gestion thatthe " Annuaire".of the French 
Board of Longitude might not be unwel- 
come to the English public in an English 
dress. The original work itself is now be- 

* This important prqperty of the circle was first 
demonstrated by Kinclaven, in rol. xvi, page 63 of 
the Mechanics' Magazine. 



fore us,* and presents, in many particulars, 
a strong contrast to its follower and imi- 
tator, and, in not a f^w instances, its 
copyist. For one thing, there is a vast 
difference in size and price. Dr. Thom- 
son's book was rather a consumptive 
18mo., neathr done up in the prevalent 
fashion of cloth-binding, and charged, 
if we recollect rightly, at the genteel 
sum of four or ^v^ shillings. The " An- 
nuaire" is a substantial tome, presenting 
its readers with pretty nearly three hun- 
dred and fifty pages of *' closely-printed 
letter-press," (to say nothing of a book- 
seller's catalogue of fifty or sixty pages 
more, stitched in along with it) ; rather 
shabbily sewed in paper covers, to be 
sure — but, to make up for that, vended 
to the reading public at the low charge 
of " one franc," — to wit, ten-pence of the 
good and lawM money of Great Britain! 
Surely, this must satisfy the most ardent 
admirer of cheapness, and reduce the 
whole body of the Useful Knowledge 
Societyio despair; itjfairlyoutdoesjall their 
out-doings. The fact is, we suppose, that 
our over-channel friends have the as- 
sistance of the government purse in get- 
ting up and sending forth their lucubra- 
tions, — a consideration which at once 
*' plucks out the heart of the mystery," 
and relieves Dr. Thompson and his 
worthy publisher from all suspicion of 
an hemous attempt to extort an undue 
amount of cash from the pockets of such 
as the lieges as might be inchned to 
patronize a home-bred " Annuaire." 
In England, every thing is allowed to 
stand (or fall]^ on its o^vn bottom ; in 
France, hardly any establishment seems 
able to exist without the " support" of 
the government, — except the gaming- 
houses, which probably form one of the 
sources from whence the " Bureau des 
Longitudes" derives the funds which en- 
able them to produce their Annual at 
ten-pence . If Dr. Thomson were award- 
ed a decent per-centage on the winnings 
and losings at Crockford's, he would 
doubtless engage to undersell even his 
Parisian rivals. But it will perhaps 
take some time to persuade John BuU 
that "rowley-powley" may be made a 
prolific parent of astronomical calcula- 



* Annuaire pour I'an 1837> pv^sent^ an Rol pw Je 
Bureau des I^oixgltudes. Prix, 1 fraoc. Farii, 18^. 
BachcHer. 18mo., pp. 343. 
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tioris; or ^' blind hookfy" thenmmficeiit 
founder of an obsenratory t 

But a truce witb digressions. The 
"Anmiaire" commences iwith a very 
full calendar for I837> whieh is followed 
by a vast variety of tables of the same 
complexion as those in its English imi- 
tator ; indeed, they are in a great mea- 
sure the originals of those contained in 
the latter work, many of which, from 
their nature, contrast so strongly with 
the very ezdusively-national tone of its 
title. The tables of old and new weights 
and measures, in particular, are exces- 
sively minute and elaborate. The chief 
statistical details introduced, relate to the 
consumption of Paris in 1835, and what 
the French call the " movement of the 
population" for the same year, i.e. the 
*• births, marriages, and deaths.'* With 
these are mingled an infinity of tables 
on a vast variety of subjects; among 
others, on the '* Decimal Monies of 
France," the "Weight and Diameter of 
Coins," " Enghsh Measures compared 
with French," " Linear Foreign Mea- 
sures compared with French," "Laws 
of Mortality in France and England," 
"Latitudes of the principal Places in 
France," " Heights of Mountains," and 
a host of similar matters. The calendar 
and these tables occupy the first two 
hundred and twenty pages ; and the re- 
mainder of the work — ^no less than a 
hundred and twenty pages more, — is 
occupied by " Scientific Notices/' a 
head which is this year confined to a 
single article, on a subject by no means 
destitute of interest to the English 
reader ; it is the productfcnof M. Araga, 
the distinguished member <^ the Insti- 
tute, whose nam$ has been well known 
in this country since the publication of 
his vovage round the world with Cap- 
tain Freycinet, and is entitled, " An 
Historical Notice on Steam-En^es." 

M. Arago's chief object, in this rather 
lengthy paper, is to put in a claim, on 
the part of his countrymen, to a share — 
(not to mince the matter, to a principal 
share) — in the invention of the steam- 
engine ; and, joined to this, is an ever- 
appearing desn^e to prove that aU the 
English writers on the sul^ect have en- 
deavoured, with one accord, to stippress the 
evidence in favour of the French chdms, 
and, at whatever risk, to deck their own 
countrymen in the laurels torn from the 



brows of their neighboun. 1^ rdsulC, 
in both instances, is — failure. After all 
the facts adduced, M. An^o ic «on* 
strained to allow, that ^* Newcomai'», or 
the atmospheric engine, was the first 
which rendered any real service to in* 
dustry," and to leave the name of Watt 
unchallenged on its "proud pre*Bmi-' 
nence ;" while his sweeping charge 
against the whole body of EBglkh -scir 
entific historians needs onlrthe quota- 
tion of his own words to rerate it. Will 
it [be believed, that, after indulging in 
page after page of whofesale animaovep- 
sion on that excessive self-love whicif, 
according to him, has led ev^ finglkh^ 
man who has touched upon the tofnic to 
disguise and distort the truth for the 
•' honour and glory*' of his own cdun- 
trymen, — after preparing his readeifs to 
expect, from his own gaUant atid Gafii^ 
arm, the complete demohtioii «f (Itt 
whole national fortress of He« and de- 
ceit, — after magnifj^i^ to the uttnmt 
the amaring labour and research ex- 
pended by Mmself in getting at the to6t 
of the matter, under the mass of fraud 
and falsehood with which British vanity 
had overlaid it, — ^will it be believed, after 
aU this, that his long-winded exotdium 
concludes with the sneaking acknow- 
ledgment which follows ? 

" I ought to observe, before concluding 
this preamble, that a remarkable wotk has 
recently ^peared in England itseff, enti- 
tled, * A Descriptive History of the SteAm- 
Engme, by Robert Stuart/ in ivhich all the 
trials made to turn tiMs vapdur of water to 
account as a medhaaidal'ageaiit^ are apprect^- 
ated wi€k great discernment, < and« which is 
much moFB rare, tesbk^an. entire freedosi 
from national pvf^ndie^ ; witb a few excep- 
tions^ the opimoos of Mi;. Stuairt on the 
relative merit of <J>e varipua ^^j^ufQyj^ who 
have borne a part in the creation of that 
wonderful machi^e^ are perfectly conform- 
able to those which I had formed from the pe- 
rusal of the original authorities ; a concurrence 
so flattering to me, that I gladly hasten to 
avail myself of it. 1 will even add, that if 
my Notice had not been in a great measure 
prepared when I became ' acquainted with 
Mr. Stuart's history, I sh<mld probably have 
centered myself with inserting here a sim- 
ple analyiU of his work ; the objeet I {mto- 
pose to myself would, by l^t meanSf have 
been equally aittatoed.'' 

Did ever author before show himself 
up in so ridiculous a false position as 
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Ms} Hhe Irishman wbo turned his back 
upon himself was but a type of M. AragQ; 
eT«& he would have thought it going a 
trifle too far to bring forward a truth- 
telling Cretan, by way of proof, that "all 
the Cretans are liars." Nor ia this all. 
Further on» when M. Arago has set all 
hia proofs. in favour of his countryman, 
Pai»n> before the reader, with a very 
grandiloquent summing up of his merits, 
he very quietly observes, in a note, 
*' Messrs. Stuart^ and Partington have 
ezpUoUy acknowledged aU these titles of 
Papin to the graiatude of mechanicians." 
So then, after aU his tirade, as to the 
infltienoe of maionel prejudice in pro- 
4mri^g the denial of Papin's claims on 
all handsi from the pear to the peasant, 
in fingktnd, it turns out, on his own 
ahowing, • that the writers of the only 
two distixict histories of the eteam-en- 
gine, whkch our Uterature possessed, at 
the time his paper waa written, — ^actually 
render Uae ver^ fullest measure of jus- 
tice to the menta of French invention ; — 
tiUat very meaaure of iustice, to the full, 
which it is the professed object of his 
paper to seek, and, ifpombU, obtain. 

T!h& whole aftair, so far» gives rise to 
a vehement sui^icion, that M. Arago, 
who is so apt to suspect others, has been 
guilty of a Uterary larceny himself. He 
wishes it to be believed, tnat his paper is 
the result of a series of elaborate re- 
searches made by himself in order to 
free the question from the m)^s1ification 
in which British ingenuity,/ spurred on 
by British vanity, Isadienveloped it ; and 
tnat he did not meet>witih .Stuart'a work^ 
by which all hia il^ioura would have 
been forestalledy uabtil after his own taak 
waa c<M»{^ted; Bcitieveiit' who wiH! 
To us tl^ story' appears in the highest 
degree incredibfe. Stuart's MWetory was 
published three or four years before M. 
Arago took the tadtter in hand, and must 
naturally have been one of the first works 
to which he had recourse: if not, how 
extensive must have been his research, — 
how complete his reference to British 
authorities! The book once in hand, 
the rest of the task was easy. It 
coiusisted only in abridging its coip^tants, 
and interspersing the Iwiflh with savoury 
morsdbB of abuse of the whole generation 
of the author's countrymen, £or sup- 
{Hieasing the very faeta which were thus 
being turned to account against them ! 
This is " quaitering upon the enemy" 



with a vengeance y a highly refined im- 
provement on the art of ad<ung insult to 
mjury. 

The faets whkh M- Arago has thus 
retailed to &e pupila of the £cole Poly- 
technique, are oartainly of such a nature, 
as satisfactorily to establish ^e claim of 
Papin to a highly honourable station 
among the earlier inventors of the steam- 
engine. Indeed, as is observed by Mr. 
Elijah Galloway cmotker EnfflMman, in 
kis history, " it is to be regretted that 
he discontinued his experiments, as they 
would have probably led him to the dis- 
covery of the atmospheric engine.' ' That 
discovery was reserved for our country- 
man, Newcomen, who, as we have already 
seen, is allowed by M. Arago, himself, 
to have produced the first working steam- 
engine ever made ; notwithstanding this 
admissdon, however, it goes sadly against 
the grain, to allow the shadow of a shade 
of merit to be his due. M. Arago shows 
all the expertness of a practical tactician 
in throwing a cold blanket over his pre- 
tensions. While divers wood-cuts are 
devoted to the elucidation of Papin's con- 
trivance^ the far more elaborate and com- 
plicated one of Newcomen is left to shift 
for itself with dry words alone, and, in 
those words, his production is never 
alluded to, but as a mod^ation, an »m- 
provement, of Papin's machine, and the 
latter is always pointed to as '* the at- 
mospheric en^pne." Newcomen's engine, 
as soon as it s^peared, effected a com- 
plete revolution in the draining of mines, 
and that ;too^ in Papin's lifetime, and 
.under Papin's observation, without his 
ever claiming the invention as his own ; 
yet M. Arago delights himself by turning 
such nicely-rounded phrases as '* the at- 
mospheric engine of Papin, thus improved 
b^ Nemcomen attracted universal atten- 
tion," and so on, with the evident view 
of impressing on ^e mind of the curscny 
reader the idea that Newcomen's engine, 
on its first appearance, was generally 
recognized as ik^ invention of Papin, 
" new-revived" only by the mechanician 
whose name it has always borne, from 
its first introduction to thia day. This 
is a trifling, with fact» quite unworthy of 
a professed searcher after the plain truth: 
a sort of finesse, which the advocate of a 
sound cauae would hardly feel obliged 
to resort to. 

The same modus operandi, is carried 
into eflfect in another quarter, where it is 
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Still more glaringly absurd. Savery's 
ingenious machine is aetually deecrioed 
under the character of an amelioration 
of the hot-water fountain of De Cans. 
It would be only a few steps further 
to describe a regular Bouhon and Watt 
as an improvement on the tea-kettle, — 
for "is there not steam in both, look you ?" 
De Caus's machine (as eveij English 
reader knows) consists merely m a boiler 
with a pipe at the top, to let out the 
water in a jet when sufficiently heated 
to produce steam. It is a mere philoso- 
phical toy. M. Arago takes the trouble 
to give a diagram of this simple con- 
trivance (a little altered frem his ori- 
ginal, by the way) and when he comes to 
oavery's engine, exhausts all his inge- 
nuity in describing its numerous and 
complicated parts, without the assistance 
of any graphic illustration beyond the 
view of De Caus's toy, of whidi he takes 
it for granted, that Savery's engine is a 
mere copy. The reader will easSy ^ees 
what hard work this must be : it is, in 
sooth, a very serio-comic exhibition to 
see M. Arago labouring to prove that 
Savery only added another boiler here, a 
receiver there, a pipe of communication 
in a third place, a few valves where they 
were evidently required, and besides 
these trifles, a new principle never dreamed 
ofbyDe Ca«*,-^that of condensation, — 
and, by this simple process^ succeeded 
in tearing the laurels of invention from 
the deserving brows of his illustrious 
countryman • — And, yet the perpe- 
trator of this tomfoolery is a gentle- 
man, who is never tired of lauding his 
own impartiality, and interspersing his 
lucubrations with exclamations of sur- 
prise at the extent, to which English 
writers have been carried by the blindness 
of national predilection ! — Burng's verse, 

** Oh I wad some power the giftie gie us 
To see oursells as ithers see us I" 

may well be applied to M. Arago. There 
is scarcdy a hue of his elaborate essay 
which does not bear testimony to the 
thoroughly French bias of its author; 
nor, perhaps, a matter of fact which is 
not more or less distorted to suit his view 
of the question. 

The claims of the Marquis of Wor- 
cester to the invention of the steam-en- 
gine are not worth supporting ; indeed, 
it is a matter of surprise that they should 
ever have been seriously put forth, es- 



pecially as we have only his word (the 
word of a daily inventor of impossibilities) 
and a description so vague, that it would 
require more ingenuity to decipher its 
meaning than to invent the whole ma- 
chine anew ;— to prove that he ever dis- 
covered any machine of the kind. In 
all probability, if it ever was made, it 
was not a much rearer approach to the 
modern steam-engine than the " simple" 
apparatus of De Caus. Hiese two may 
be pitted against each other, without 
much loss of national credit on either 
side ; unless, indeed, the odds be given 
to the Frenchman, on the ground that 
he did describe his machine, while the 
Marquis wisely kept his secret (if any) 
to himself: a measure which, it might 
be thought, would have been sufficient 
to quash any claim to the honour of the 
invention on his behalf, were his reputa- 
tion for veracity ten times higher llian it 
stands at present. 

The claims of Papin are <^ a far higher 
order ; so much so, that the trickery of 
M. Arago, perfectly in place as it was 
when the bolstering-up of De Cans was 
the object, might well have been spared 
(as unfortunately it has not been) in 
blazoning forth the merits of *' the in- 
ventor of the atmospheric engine !** If 
M. Arago had confined himself to trans- 
lating from his English authority, Stuart, 
he would probably have done more credit 
both to himself and to his country, which 
must needs share in some degree in the 
disgrace, especially when it is considered 
that this mis€xaible effusion of spleen and 
Baalignity we have been exposing, has 
airived at the honour of a second edition 
en a work of the national character of the 
** Annuairedu Bwreau des Longitmdes.'* 

Besides attempting to prove Papin the 
inventor of Newcomen'e engine, M. Arago 
advances for him a claim to the title of 
the father of steam-navigation, which he 
supports with considerable success. We, 
shall quote the passage in which this is 
done, as it possesses not a little interest, 
and a greater portion of novelty than 
now-a-days falls to the share of most 
dissertations on so hackneyed a theme. 
It may be as well to caution the reader, 
that M. Arago (a member of the Insti- 
tute !) does not hold himself responsible 
for the fidelity of his extracts* a single 
moment after he has escaped from tlie 
trammels of " inverted commas," — ^and 
not always while he is within them. This 
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Is a temark of some importance, inas- 
jnuch as, in quoting diagrams, lie con- 
siders himsell at liberty to introduce 
what alterations lie pleases, — a privilege 
whicli (without hinting a word to his 
readers) he turns to some account. There 
are no diagrams in the following extract, 
but there is a parenthesis, in which ** the 
atmospheric steam-engine** is familiarly 
mentioned as having been invented long 
before the date of Newcomen; this it 
may be as well to observe, is an addition 
of M. Arago*s, and not a part of the 
original text of Papin. It presents an 
instance in point, of the catching style of 
the whole production : 

*' The application of steam-engines to 
navigation is, of all inventions of the mecha- 
nicians of modern times, the one which, 
in some countries, — America, for instance, 
seems to have led to the most important 
results. The honour of priority in the in- 
vention has, consequently, been very strongly 
contested. From the first, France has been 
quite out of the question ; the contending 
parties have been only the flngUsh and the 
North Americans. The latter attribute the 
first application to Fulton, while the English 
produce the much earlier writings of Jona- 
than Hulls and Patrick MiUer to sustain 
their cause. The argument is conclusive, as 
against Fulton : but may there not exist still 
older works than that of Jonathan Hulls, in 
which alls his ideas may have been fore- 
stalled ? — Let the reader decide whether my 
researches on this point have been fruitless. 

" The work of Jonathan Hulls is dated 
1737. It contains — 1. The figure and de- 
scription of two paddle-wheels placed at the 
stem of the boat ; 2, the proposal to turn 
the axis of the wheels by the aid of Newcomen's 
engine, then wdl known, but employed only, 
according to Hull's own expression, ' to 
raise water by fire/ 

" The work of Patrick Miller appeared at 
Edinburgh in 1787. It also contains a de- 
scription of paddle-wheels ***** 

*' This is the oldest matter, and the most 
in point, that the English critics have been 
able to bring forward in the discussions they 
have maintained with their American an- 
tagonists. I shall now in my turn furnish 
my quota of information. 

" The work of Papin, from which I have 
before quoted, his * Recueir of 1695, con- 
tains tecetiLally the following (pages 57, 58, 
59, 60) :-- 

** * It would take up too much space to 
describe here in what manner this invention 
(that of the atmospheric steam-engine) might 
be applied to. the drawing of water from 
mines, the throwing of bomhs, and rowing 



against the wind. But I cannot help re- 
marking how preferable this method would 
be to that ' of galley-skves, for making 
quick progress at sea.' Some remarks follow 
on animal movers, which, observes our 
author, occupy a considerable space, and 
consume a great deal, even when they are 
not at work. He remarks that his pipes (or 
cylinders) could be less embarrassing, * but,' 
says he, * as they could not conveniently 
work oars of the usual construction, it would 
be necessary to employ revolving oars.' 
Papin relates that he had seen such oars 
attached to an axle in a boat of Prince 
Rupert's, and turned by horses. We shall 
soon see how he manages to transform the 
up-and-down movement of his piston into a 
rotatory one : < The piston-rods must be 
Aimished with teeth, in order to turn little 
toothed wheels, fixed to the axle of the oars.' 
But as a piston does not work with any ef- 
fect at the lower part of its stroke, he pro- 
posed, in order that the rotary motion might 
be continuous, to employ several cylinders, 
the pistons of which should work in opposite 
directions, one beginning to ascend when 
another had arrived at the end of its stroke, 
and so on.' But, * perhaps it may be ob- 
jected,' adds Papin, * that the teeth on the 
piston-rods, fitting into the teeth of the 
wheels, would, in going up and down, give 
opposite motions to tibe axle ; that the as- 
cending pistons would hinder the motion of 
the descending ones, and vice-versa.^ But 
this objection is easily got rid of ; for it is a 
very common thing with clockmakers to fix 
toothed wheels on arbors or axles, in such a 
manner that, when propelled one way, they 
cause the axle to turn with them ; but that, 
when moved the other way, they can turn 
freely without giving any motion to the 
axles, which may thus have a movement 
diametrically opposite to that of the wheels. 
The greatest desideratum of all, therefore, 
is simply the setting up of a factory for 
making with facility pipes of sufficient light- 
ness and strength, and of equal dimensions 
from one end to the other,' &c. 

" It appears then, that Papin proposed, 
in a printed work, to propel ships by the aid 
of the steam-engine, 42 years before Jona- 
than Hulls, who is regarded in England as 
the inventor." — ^p. 285. 

Nor is our author satisfied with affirm- 
ing a Frenchman to have been the theo- 
retical inventor of steam-navigation; he 
wiU have it also, that his feUow country- 
men were the first to reduce the idea to 
practice, although, even he cannot con- 
tend that they were the first to succeed 
in the attempt ; and tlxat, after all, seems 
the honour best worth the fighting for. 
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'* In speaking of steam-engines in general, 
I have endeavoured to assign their a share 
of merit to the inventors properly so called, 
and to the engineers who have first reduced 
their ideas to practice. If we follow the 
same method in this instance, we shall find : — 

" That M. Perier, in 1775, was the first 
to construct a steam-boat (a work by M. 
Ducrest, printed in 1777, contains an ac- 
count of the experiments, at which the 
author was present : the date is thus authen- 
tically established). 

** That trials on a larger scale were made 
in 1778 ; at Baume-les-Dames, by the Mar- 
quis de Jouffroy. 

** That in 1781, M. de Jouffroy, passing 
from experiment to practice, actually esta- 
blished on the Saone a large boat of the 
same kind, which was not less than 46 metres 
long by 4^ metres wide. 

" That the then Ministry referred to the 
Academy of Sciences, in 1783, the account 
of the successful results arrived at by this 
vessel, in order to decide whether M. de 
Jouffroy was entitled to the exclusive pri- 
vilege which he sought.* (Messrs. Borda 
and Perier were named commissioners.) 

" That the trials made in England by 
Mr. Miller, Lord Stanhope, and Mr. Sy- 
mington, are of a much later date (the first 
belong to the year 1791, those of Lord 
Stanhope to 1795, and the experiment made 
by Symington, on a Scotch canal, td 1801). 

" That, as the attempts of Messrs. Li- 
vingston and Fulton, at Paris, date only 
from 1803, they afford them still more 
slender claims to the invention, especially as 
Pulton had acquired, in England, a detuled 
acquaintance with the trials of Messrs. Mil- 
ler and Symington, and as many of his own 
countrymen, Mr. Fitch among others, had 
engaged in public experiments with the same 
object from the year 1786. Let us never 
forget to add that the first steam-boat which 
was not given up after it had been tried — 
that the first which was ever applied to the 
transport of men and merchandize, was that 
constructed by Fulton at New York, in 1807, 
and which performed the voyage from that 
city to Albany. In England, the first steam- 
vessel which was ever seen in action to sup- 
ply the wants of travellers and traffic, dates 
only from 1812."— p. 290. 

On this we shall only remark, that this 
synopsis affords but little ground for the 
belief that M. Arago's researches have 
been so extensive and so profound as he 
would wish us to believe. He tells us 



* The boat tried at Lyont contained two separate 
steam-engfines. Tbe events of the French revolu- 
tion forced M. Jouffroy to emigrate, and frustrated 
all his attempts. 



enough, indeed, of M. Perier and M. de 
Jouffroy (Frenchmen both), but his in- 
formation on the whole question ia Isu- 
mentably deficient. Is 'it possible, we 
feel compelled to ask, that he can have 
prosecuted any researches beyond the 
sphere of France, without having met, 
for instance, with some mention of the 
earlier experiments of Sjnnington, or at 
least a wlusper of the name of " Bell of 
Helensburgn?'' 

STEAM-ENGINE INaVI&IES. 

Sir, — ^The insertion of the following in- 
quiries in your interesting and valuable Ma- 
gazine, and a satisfactory reply (roxn one of 
your able coirespondents, will much oblige 
Your obedient servant, 

W. 

A person has recently pwluised « five- 
horse power high pressure steam-engine, 
and with it a wronght-iron plate dome 
hoiler, three-eighths of an inch thick^ con- 
taining, to the water line, from 250 to 300 
gallons, and the diameter of whieh boiler, 
at the water hne, is two feet six inches ; 
and, being a second-hand engine, and the 
boiler having been used to work it, he is 
satisfied of its competency as relates to 
strength and capability of generating a suf- 
ficiency of steam for the purpose. But 
certain considerations induce him to wish 
to substitute for this small boiler another 
made of copper, three-sixteenths of an ineh 
in thickness, eontahiing 800 gallons of water 
to the water line, and tiie diameter of whieh 
at such line is Itve feet, and the dome to 
whieh is as proportionate in height, &c. as 
that of the^ small ixoiler. 

The inquiry, thefeibre, is, that as it is 
proposed td throw precisely the same work 
upon the -engine hi using the laiige boiler, 
as wo«ld be, if usi^g the feniiaB boiler, wi- 
ther or not the subs^tatwrn eanber saifely 
msj^e, as relates'to risk of borsting'the lai^ge 
boiler, in eonsequehce of its lessei* thick- 
ness, &c. 

The inquirer ^Hii net only be glsd to 
know the fbct In delation to the differance 
in the thickness of tfce metal, the- siae, and 
of the tenuity of ^eaioh vietal of which the 
two boilers are composed ; but he will feel 
much obliged by a deinohi^tration by calcu- 
lation (not algebraie) relative to ^e respec- 
tive (probable) eapabilitiesof the two boilers, 
having referefioe to flie d^renee in their 
size and thickness only. 

If not deemed too intrusive on the cohimns 
of the 'Meetuadcft^ Mngasinej and 'the kind- 
ness of 8o«ie correspondent, ^& lhq«irer 
would fleel obliged also if fumiBfaed with a 
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formulu by which to calculate the praper 
iMckaesft of copper or sheet-iron in the 
construction of a boiler for a high or low 
pressure engine of any given horse power, 
bft3ed upon the size of the boiler, or the 
arpa of the evs^orating surface, or any other 
point which should be the condition, or one 
of the conditions, of the computation. 
Brighton, May 6, 1836. 



A FEW WORDS OP RETROSPECTITB CRITI- 
CISM. MR. WILLIAMS IN REPLY TO O. N. 

Sir, — ^your Magazine has just been shewn 
me, in which I perceive I have been un- 
handsomely treated by a writer signing 
** O. N.'* ; will you indulge me with leave 
to offer a few remarks in reply. 

In December last, by the kind intention 
of my respected friend, Mr. Richard Evans, 
a few figures in the shape of calculation ap- 
peared ai» my production in your Magazine. 
In February, you inserted an explantion 
how that they appeared by accident, being 
mtended only for private and momentary 
curiosity, — were hastily put together; the 
result was an error ; — its correction you 
obligingly inserted with the explanation. 

Your correspondent *'0. N." commented 
on both these letters with rather more acri- 
mony than intelligence. In speaking of the 
first, he says (at p. 185 of December last), 
** his method of solution is perfectly false." 
Pwnting out the error was very commenda- 
Ue; but he imputed it to the wrong quarter; 
he attacked the method wh^i he should have 
attacked the ealeulator. His language in 
italics is therefore very objectionabki and 
did not oome well from ham who was at the 
same time doing a soct oCpepanwce for errors 
of his own ; it was offenjog^ one error to atone 
for another ; but what .astonished me most, 
• was the singular modesty of this writer, 
who, while himself was uaing pwt of the 
method i» find thei difference of longitude, 
. So^' deelared tht whoh to be perfectly false. 
The other part> under the zodiacal sign, I 
Mould suppose he had not been accustomed 
to, and which must have misled him in his 
remark; he seemed aot aware, that multi- 
fdying th«; difereutce of longitude by the 
<x>s. mid. jtat. would have redujeed- it to the 
departtare} and so would have produced a 
connect answer. 

■ In Mflyrch Magi^e^ p« 47<&> he tacitly 
admits his first judgment to be wrong, yet 
speaks of some errorft of 5(^ and 60 per cent. ; 
this it captioUB, and belongs to some other 
question not in dispute ; for I bad given no 
opinion on the o<»nparatLve merits of the 
4tifferait methods, tfadrefbre his femark was 
imealled fer, fictile, and pedantic. It was 
safficknt that the method I adopted answered 



the question in hand. The advantage of art 
lies in (loosing the readiest way to obtain an 
end according to the data given ; were the 
latitudes high, or more especially, if the 
difference of latitude were great, I certainly 
would have used spherics ; but in Mr. 
Green's trip, the distance would be found 
without it ; and, besides, distance does not 
contribute to produce the error * * O.N. * * speaks 
of, any further than it affects the difference 
of latitude, for as far as regards Mercator 
and mid. lat., the error in the difference 
of longitude varies as ^^^^ exceeds 
cog. mfd. lat. t ™ which distonce is not con- 
sidered. But 1 cannot, perhaps, do better 
than by referring to Robertson's Mathema- 
tical Elements, edited by Wales ; this work 
is a magazine of mathematical information. 

I observe a little thing by *' O. N." on in- 
terest, at p. 474 of March last ; he would 
have done well if at the same time he had 
referred the reader to the same problem, 
with a solution less complicated, in Ward's 
celebrated Mathematician's Guide, published 
much above a century ago ; or to Keith's well 
known Treatise of Arithmetic, or to any other 
work on the subject ; for if silent on books 
where these things are to be found, the dis- 
cerning reader will soon perceive the jack- 
daw in pigeon's feathers. 

Replying to an anonymous writer is con- 
tending with a person sheltered behind a 
disguised name; but, perhaps, were we more 
acquainted, we might be better friends: how- 
ever, I shall only add that 
I remain. Sir, 

Yours obliged 

Joseph Williams. 

Swansea Savings* Btmkt 9th May, 1837. 



manufacture op india-rubber web in 

PARIS. 
(From tbe Franklin Journal for January.) 

Gentlemen, — The general employment 
of gum elastic web, induces me to send 
you for publication, & brief notice of the 
processes for its manufacture, indulging the 
idea, that it may prove of sufficient interest 
to amuse, or perhaps instruct, some of the 
many readers of the Journal who are seeking 
for information. 

Circumstances, which need not be related, 
enabled me to see in detail all that is noted 
in the following pages, at the manufactory, 
at Saint Denis, near Paris, which, if I am 
not mistaken, is the only establishment in 
France and which has a branch in London, 
both of which are usually kept impenetrably 
secret. The fabric was commenced at 
Vienna, but much improved and extended in 
the manufactory at St. Denis, in which there 
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are about 1500 of the machines for plaiting 
the thread around the filaments of gum, and 
all the other departments in correspondent 
proportion. 

No pledge was given, nor will any breach 
of confidence result from the publication of 
these notes, which were written immediately 
after the visit to the establishment in 1834. 

Such as they are, they are at your service 
with the best wishes of 

Your obedient servant, 

FaAN&LIN PJBALE. 

Philadelphia, February, 1837. 

1*^ Operation. — ^The gum elastic is pro- 
vided in the usual form of bottles. The 
first operation is to divide these bottles into 
two equal parts ; they are then placed in 
piles fo six or eight in height and of an in- 
defiinate number in extent upon a plank, and 
another plank is placed upon them, when tbt 
two are drawn together by wooden screws 
and nuts. They remain in this state a suf- 
ficient time to render them flat, or to take 
out in a great measure the original curvature 
of the bottles. 

2nd Operation, — The first machine c(m- 
tains a circular knife which revolves rapidly, 
its diameter being about 8 inches. At tihe 
side of its edge is an advancing carriage or 
slide, which receives its movement by means 



^^*S. 



of a screw from the shaft of the knife. Upon 
this slide is attached the gum, a hole being 
made in its centre to receive a screw, which 
serves as a pivot upon which it may turn ; it is 
held down by a nut that is screwed upon it, 
and the edges are held down by springs plac- 
ed n^ar to the knife, but not so strong as to 
prevent its turning under them. A box under 
the table contains water, in which the kniffe' 
runs, and a box above it encloses the blade, 
and prevents the water fh>m being thrown 
into the face of the woiOtman. When the 
machine is started, the gum advances and is 
turned round by hand, whilst the knife cuts 
ofi" the irregular circumference, until a con- 
tinous slip comes off, which the workman 
takes hold off and draws away, the carriage 
advancing and the knife cutting untfl the 
gum is exhausted. The operation resembles 
the cutting of leather strings out of circular 
pieces of that material in the manner prac- 
ticed in the olden time by shoemakers. 

3rrf Operation. — ^These slips pass into a 
bucket of water, from which they are taken 
and examined through their whole length by 
a woman, who removes the defective parts 
and joins together the ends of the slips, by 
cutting them off in a sloping direction and 
making a nick near the extremities, with a 
pair of sissors, inthemannerindicatedatfig. 1. 
These ends are then placed together, and 
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hammered with seme force upon an anvil, by 
which means they are made to adhere with 
considerable tenacity. 

4tth Operation. — These slips thus joined 
pass to another «ngine, which res^nbles in 
almost all respects the slitting miOfi of iron 
works, of a size proportionate to the material 
upon which they operate. The slip, always 
contained in water, is guided into this cut- 
ting mill, which has five or six blades accord- 
ing to tiie widt^ of the slip, and is k^t in 
its place and prevented ftom taming by a 
slight spring. After pa«si^ between the 
cutters it is drawn off by two rollers, beitween 
which it passes, and from thence into the 



hands of the attendant, who passes the sjlvp, 
thus divided into threads, into water. 

^th Operation. — ^The filaments then pass 
into the hands of females, who examine them 
through tiieir whole extent, remove the im- 
perfect parts, and join the extremities as 
before. 

^th Operation. — ^The next machine is im- 
portant, having for its ol)ject to remove the 
elasticity of the gum, or in other words, to 
stretch the filaments to their utmost extent. 
It consists of a 'reel of eighteen or twenty 
inches in diameter, revolving with consider- 
able rapidity. Between the attendant and 
the reel is a wheel with several grooves of 
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different diameteri, rentlving with a move- 
ment slow compared to that of the reel^ and 
which has a transverse movement from the 
right to the left side, thus serving as a gnide 
to the filament, and preventing it from over* 
lapping upon the reel. This latter wheel 
was evidently intended to give an equal 
tension to the gum as it was wound upon 
the reel ; but I observed that the filament 
was simply held by the hand, and the wheel 
only used at a guide, sufficient practice on 
the part of the workmzn giving to the mo- 
tion every desirable regularity. The slips 
are left upon these reels to dry and harden 
for a period varying from three to six weeks. 

7th Operation. — ^They are then wound 
upon bobbins by the ueual means of a wheel 
and spindle, by a woman, care being taken 
to retain the tension. 

Sth Operation. — ^The next operation is the 
plaiting of silk, cottota, thread, or other ma- 
terial, around tJie filament of gum, previous- 
ly coloured or white, according to the objects 
into which it is subsequently to be manufac- 
tured. This is performed by an extremely 
ingenious machine, the construction of which 
it would be in^ssible to Illustrate without 
drawings $ the machines are manufactured, 
and for sale in Paris, by Blanchin, No. 98, 
Hue Faubourg, St. Martin. They have the 
important quality of stopping if a thread 
breaks or is exhausted. 

9th Operation, — ^The machine last alluded 
to draws the filament off the bobbins upon 
which it was previously wound, and after 
plaiting around it, winds it again upon others, 
which, when filled, are conveyed to the looms, 
and there placed in frames, with a strap and 
counter weight to give the necessary tension, 
and in sufficient number to form the warp of 
the web, which of course varies in width ac- 
cording to the object to which it is destined. 
The looms were usually simple and moved 
by hand ; but tiiere are also looms capable 
of weaving six webs or more at the same 
time, the shuttles of which are furnished 
witii r&cks, by means of which they are car- 
ried through the chain. 

The plaited filament is combined with silk 
or other matter, and filled with different 
materials, according to the object of the 
manufacturer, and in this respect, all the 
variety of the weaver's art may be exercised. 

An the operations thus far noticed have 
been performed by machinery, driven by a 
steam-engine, with the exception of the 
looms, which it appears to me are not neces- 
sarily excepted. In most of thein the gum 
has been deprived of its elasticity ; the last 
operation consists in restoring this quality. 
lliis is effe6ted by taking advantage of that 
well known though extraordinary character 



which gum eUtftic possesfles, of shrinking by 
the appUcation of heat. 

lOM Operation. — ^The machhie to effect 
this is a long table covered with coarse 
cloth or felting in several thioknesses; at 
each end is a shaft passing fh)m one side to 
the other, upon which are puHies ; a strap 
passes over these puUies, connectnig tlM 
two ends of the table by a band, which has 
upon it a crotch. One of the shafts is f\ir- 
nished with a handle to give motion to the 
whole. These will be best illustrated by a 
sketch (fig. 2) ; a heavy square smooth iron, 
heated to a convenient degree, is drawn by 
means of these straps from end to end ; 
three or four webs are laid upon the table at 
one time ; their extremities on the right are 
held by weights, whilst a light block lies 
upon them at the other extremity, keeping 
them flat, but not preventing their advan- 
dng as they shrink by the application of 
the heat of the iron ; inclined planes near 
the ends lift off the weight at the close of 
the operation. The iron is of the form indi- 
cated at fig. 3, with wooden handles for con- 
venient management. Baskets at one end, 
and boxes at the other, receive and supply 
the web. 

The web shrinks in length as the heated 
iron passes over it, to about two-thirds 
of the previous length, and has all its 
original elasticity restored. This operation 
closes the process, the web being subse- 
quently prepared for sale by being made 
into nAls and properly packed. 



IRISH PATENTS GRANTED IN THE MONTH 
OF APRIL, 1837. 

John Baillie, of Suffolk-street, South wark, Surrey, 
engineer, and John Patterson, of Trinity-square, 
London, gent., for improvements in propelling ves- 
sels and other floating bodies by means of steam 
and other power. April S. 

Miles Berry, of Chancery-lane, Middlesex, me- 
chanical draftsman, for improvement or improve- 
ments in power-looms for weaving. April 18. 

Miles Berry, of Chancery-lane, Middlesex, for 
improvement or improvements in making or con- 
structing of meters or apparatus for measuring gas, 
water, and other fluids. April 18. 

Henry Backhouse, of Walmersley, calico-printer, 
and Jeremiah Graves, engineer, both of Bury, Lan- 
caster, for improvements in the art of block-print, 
ing. April 19. 

James Pim»jan, of College G>reen, Dublin, banker, 
and Thomas Fleming Bergin, of Westland-row, 
Dublin, civil engineer, for an improved mode or 
metbod of propulsion •n railways. April 25. 



N0TB8 AND NOTICES. 

RaUwa^ in Holsteifio'Some interest has been 
felt in the question, whether the Danish govern- 
ment would sanction the making of a railway over 
the neck of land which, connecting the peninsula 
of Jnfland with the continent of Germany, sepa- 
rates the waters of the North Sea from those of the 
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Baltic. The adraDtages to commerce in general 
of such a line are very obvious; but it ip tiQuitUy so, 
that all the trafic diverted Into this chafinel flrom 
the circuitous track by the Cattegat will be with- 
drawn from the seas of Denmarlc, and freed from the 
onerous taxes of the Sound, which form no incon- 
siderable portion of the rtfienue of the .Danish 
government. The decision has now been made, 
and it is in favour of the railway. The ground is 
ord^ed to be levelled at the expense of govern- 
ment, from Altona to Kiel, and likewise from Al- 
tona to Neusttult, p r ep a r a t o r y to the construction 
of two lines of road, which, however, it is not the 
intention of the government to excoftte ittfelf^ but 
throw open to the competition of companies, or in- 
dividual capital. 

Paris and Brussels Railwai/.— The railway which 
has long been projected for uniting the capitals of 
France and Belgium, at length bids fair to be conr- 
menced in good earnest. The king of the French 
has just granted to Mr. John Coekerell, the cele- 
brated English iron-master of Liege, the *' conces- 
sion ♦' of the railway for fifty years. The French 
government is to advance 25 per cent, of the cost 
on the distance from Paris to the Belgian frontier ; 
and Mr. Cockerill is to be entitled to all tolls and 
profits for the first half century, when, it is to be 
presumed, the works will become the property of 
the nation. The only condition with which the 
grant is accompanied, is, that the toll for the 
French portion of the railroad shall never exceed 
Jifteen francs, or 12«. 6i. The terms of the conces- 
sion were not agreed to until after the " high con- 
tracting parties," Louis Philippe on one side, and 
Mr. Cockerill on the other, had had several per- 
sonal interviews. The latter must be allowed to 
possess a most adventurous spirit ; he was a severe 
sufferer by the revolution at Bmssels in 1880 ; and 
yet, it seems, is not deterred fh>m adventuring his 
capital on a soil like that of France, which in fifty 
years may experience, probably, half as many re- 
volutions. 

Silk-worm Rearing Apparattu.— At the recent 
annual meeting of the French Central Agricultunit 
Society, the report on the attempts of M. Camille 
Beauvais to introduce the rearing of silk- worms into 
the north of France e«eit^ the greatest share of 
attention. After several years sp^nt in experi- 
ments, he has at length succeeded, by the aid of 
the system of ventilation of M.Darcet, in overcom- 
ing the principal difficulty,— the obtaining an equa- 
ble temperature, and a constant succession of fresh 
air for the breeding-rooms; the result Is, an in- 
crease of 31 per cent, in the produce of the cocoons. 
If the improvement could be universally intro- 
duced, therefore, the production of France would 
soon be equal to its consumption; but M. Darcet*s 
apparatus is not applicable to every locality. The 
great bulk of the silk produced in France is made 
in places not specially set apart for silk-worms ; the 
object occupies, during the six weeks devoted to its 
rearing, a part of the dwelling of the family, among 
both rich and poor, sometimes barns or out-houses, 
in which the open coal-fire keep up the requisite 
heat, and at the same time assist in the ventilation. 
It often happens, that the breeding succeeds better 
in an open barn than in closer situations, on account 
of the air being oftener changed : where such is the 



case, the apparatus of M. Darcet will hardly come 
into use, alt^iigh in the sod it is probable that the 
system of M. Camille Beauvais will be brought to 
bear. Accoraing to (!he gtoiilng anticipations of 
the Agricultural Society, this system, combined 
with the information which one of M. Beauvais' 
pupils Ins sailed to China, ** the landx>f 'sSMc,^ <f^ 
pressly to obtain, and with the light to be thrown 
on the subject by a Chinese work which M. Stanis- 
laus Julien ia about to translate, will sooner orls^ter 
relieve nrance from the heavy burden oi eevtfwqr- 
five millions of francs which she is new -obliged to 
pay to Italy and Turkey for the importation of an 
vticle 90 neceMilrytd^lir tno#t UttfrnV^^lBrnm- 
factures. 

North London Cemetery. —The works of the High- 
gate Cemetery, adjoining the conspicuously situated 
new church, are now ifi full activity. The locality 
is certainly one of the finest that could have been 
selected ao near to the metropolis,— it commands 
views of great extent ai^d. beauty. This is the 
cemetery whose projection we noticed some time 
ago; the actual execution of the plan, however, 
has only just commenced. Notwithstanding its 
contiguity to the church, the establishment is to 6e 
provided with a chapel of its own, though, appa- 
rently, one of the smallest possible dimensions. 

Beet-root Sugar.— The cultivation of the beet- 
root sugar manufacture progresses rapidly in France. 
The gross produce of "indiginous sugar" in 1835, 
was of the value of thirty miUions of francs; in 
1836, it amounted to forty-eight milUons. The 
manufacture is now carried on in 431 communes, 
in which were 542 estabUshmenta already in taU. 
activity, and no less than thirty-nine building. If 
France can only get ships and commerce, she seems 
Inclined to do without colonies at all, at least at the 
breakfast-table, where "chlcor^e" is often the sub- 
stitute for coffee, and beet-sugar the only sweetener. 

Iron Trinket8.'--A beautiflil and deUcate speci- 
men of sand-casting, fh)m the foundry of Messrs. 
Harvey & Co., at Hayle, attracted, as it merited, 
general attention. Chains of a similar kind, it is 
well known, form a staple article of manufacture at 
BerUn, where they are usually constructed by cas«- 
ing the rosettes first, and then uniting them by 
wrougkt-iron links. The mode of formation of that 
exhibited by Messrs. Harvey & Co. was peculiar: 
the rosettes were first cast, each separately, and 
then the small adjoining links wtfre afterwards cast, 
each in its present position, pitobably the first speci- 
men of a similar process ever attempted.— Four** 
Annual Exhibition of the Royal CormoaU Poly- 
technic Society. 

True MeriMan.— The Boyal Cornwall Polytechnic 
Society announces, in their <fourth) annual report 
for the last year, that they are making preparations 
to supply " a desideratum long wanted by the accu- 
rate determination of the true meridUn." The 
spire of St. Keven's church, has been fixed on as 
the southern extremity of the Une ; and it is m- 
lended to erect a granite pillar in a field to the west- 
ward of Beacon HilU to make its other extremity 
near Falmouth. This wiU give a base Une of about 
40,000 feet, and it is hoped that it will be continued 
through the country to the Bristol Channel. 



tK^ Bntish and Foreign Patents taken out wUh economy and det^atch; Specifications, IHscUUmsrs, and 
Amendments, prepared or revised} Caveats entered; and generaUy every Branch of Patent Business 
promptlykransacted'. 

A complete list of Patents from the earUest period (15 Car. 11. Wh,) to the present time may be eMomwed, 
Fee2s.6d.; Clients, gratis. 
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WINDMILL^PU^P IN T^B ISLINGTON 
NEW CATTLK MABKET.' 

Sir, — Wlio.w there fuaoo^t i;s that 
hn not heard, ctf Smithfield {or, us it is 
commonly called, by it» frequenters, 
, S$nif'feld)^ the «c«ne of many a match- 
less deed in England's chequered his- 
tory ? It wqs ^erci, in former time?, that 

: tilt, and tournament, and pageants, de- 
lighted the flower of the nobihty of all 
Europe. It was here, the rebel Tyler 
fell by the hand of London's loyal mayor. 
It was on this spot, accursed, bigotry 
led men to inflict tortures upo^ iheir 
feUow*men, because they were not all 

. disposed to address the universal 
FATHER in precisely the same, manner. 
It is here that riot and debauchery Wd 
their annual revels,, sacred to Saint Bar- 
tholomew. These, and a thousand other 

. notable events, have combined to render 
Siwthfield a place of great celebrity. It 
has, however, acquired the greatest and 
most unenviable notoriety from its beastly 
Monday and Friday markets, which are 
continually productive of scenes dis- 
graceful to those who wear " the human 
form," . 

V The bare idea of cattle-markets and 
slaughter-houses in the very heart of a 
orowded and populous city, is revolting, 
to say little of the personal inconvenience 
and dangers which are the necessary and 



dred feet long, and the-span of ^^^e^roof- 
ing to the sheds is twenty-five feet. The 
roofs rest on the enclosing walls out- 
ward, and on substantial piCT8~^fhiij. 
These sheds are divided mto ffehi'^^r 
stalls, with yards or Idrs BefoTii'thJBti^ln 
which the cattle may range.' ' A'f(Md 
goes round on each sije of tie ttiirki^, 
within the lairs befqre tbe^'stai^'/ ittd 
within this road are other yards 'bf l^i^, 
for cattle also, but these arfewith^t 
sheds. The remainder of iKe ihtiiBt tcf^a. 
is formed into pens for shdej^.' T&e 
centre of the inner area, a^'chtlei Of i;SO 
feet diameter, is intended for a sort of 
exchange for the meeting of salestneh, 
&c. The inner area is quadi^t^by 
roads crossing it at right an^l^s,''ih;a 
line with the entrance gateways. ' Di^aSns 
and sewers run through the whole; ttt^ 
and there is much to acifmire in ftie ar- 
rangements and mechanism of the vati- 
ous fittings, especially in Ae mod^ tlJat 
has been adopted for raismg and dfisth- 
buting an abundant supply of that ne- 
cessary element — water. ' - 

This is effected by two windm5!l-pump8, 
the construction of which is very ingeni- 
ous, and the plan is such as might be 
adopted in many situations with peculiar 
advantage. The accompanying sketch 
win give a tolerable idea of the mechan- 



April 17, 1837. 
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^'/'iiK'dtilL Ttt A VOiCB WlGAr TUB 

•^' ' ^"' SttOPBOAR0. 

•Uf'f > I. '/ '■, 

.,. Sir. — -.Your corresnondenLJT. R. Croft, 

forth 9n 
) go his 
ther than 
treated as 
fondness 
ditable to 
; than to 
} sets up 
! favour, 
f a whole 
e conve- 
mding a 
a certain 
im much 
ts, as de- 
bricator. 
ne "the 
subject." 
, because 
er, which 
ubject, I 
those re- 
^proofs,; to which nay unconscious osten- 
tation might liave exposed me ; but as 
the nature of the question necessarily 
led to the principles of the science, I 
. , trust the reader will consider my allusion 



improVefti^tit; siiggestdd and adopted in 



consequence of the inconvenience and 
tediousness of the other ? 

In consequence of my aHudmg to in* 
stances of benefit, instead of injury, re- 
sulting^ from tibe comxnon pasture, Mt. 
Croft k seized With si parotysm of 
squetoiish ' Ihcfredlility, fthd proceeds 
with a string of ihtttrrogatories, wfai^ 
no dotibi he conchidebto be a poser to 
" the tailOrV* but which, in tmth, is 
nothing more than a refinement upon 
the logical shifts often tesorted to by 
way of evading the force of an om)onent^8 
argninents. ''Do surgeons," he asks, 
*' recommend the posture used in the 
trade to cure distortions ?" To this, I. 
reply th&t whether they dp or not, is 
nothing at all to the purpose; and if 
Mr. C. hsA made vp his mind i» doubt 
etery thing given as a feet in physiology, 
till tt is saik^tioned by the rMjprifnaiur 
of the '' Roy^ College," his feith must 
often be staggered at some of the most 
obvious tru&s. I see no reason why we 
should presume the surgervto be the 
repository of all remedial knowMge; 
or why, even supposing the retaiedy in 
Question to be amongst its stores, we 
should expect sm-geons to recommend 
their patients of deformed legs to turn 
tailors for a cure, any more than they 
should advise those with awkwark gaits, 
knock-knees, and turned out toes, to 
enter the hsts at the Horse Guards, 
because it is known that the militarv 
driffihg exercise tends to correct such 
defects ; espedaflyJf the subjects of them 

^ shotdd be of the mdre Mieate sexi 
r^ttt «^xt a^d, '^Dopafeters and 
^culptorsseekthei^livingmoaels amongst 
the fraternity o( tailors ?" Oh I there's 
thfe nrtyf Tfcis happy hotae thrust, 
thlhkfe:lie,'V^ throw him off his shop- 
Tbloard, ii-om Whetice bfls "voice'* will no 
tno^e be heard! I am, however, yet 
speakable, and have to say of this species 
or reaifoiiirtif, thit it shows him to-be 
hard diStreil for dOphisms. Your cor- 
respcte'dettt, presehts to me somietibing 
xvhlth h* calls a new wonting board for 
a tailoi*, I endeavoured to |Tove the 
superlbrity of the old shopbbord! \ but 
uni^ss^ I can dembn^trate that it has »the 
^eH of ^rodiidng modds of anhnal^r- 

" fection as atfurner^s laShe would throw^off 

handsome pilars and table le^s, I atii to 

b6 eotisnjerfed' refuted ! l^isisiiiaew 

ihodii 6f f<!)S!ing an antagonist. ^ ' 

I am' not Kftzxt t^t any artist iroald 

12 
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object Jto a tailor for his model, proinded 
he were a good specimen of nature'^ 
handy work, in the symmetry and pro- 
portion of make; but probably Mr. C. 
thinks that she handles tailors in their 
formation, as if- they were to be mere 
ninnies of humanity, and the oddities of 
her workman8b^)--^d ^fag ends and 
shreds of her mouldingis-r^in a word, 
fragments of menaa they are ptOTerbially 
called. I have no great wish to become 
special pleads for my fellow knights of 
the thimble (and for myself, sny punf 
f^ame is agaiotst me); but if this be fais 
opinion of the whole fraternity, I would 
just observe, that I have been nrach 
deceived by appearances, if I have not 
seen amongst them many a . piece of 
human organisation bearing the stronge|t 
resemblance to what both painter and 
sculptor — yes, and even the CoUmel of a 
regiment, would denominate ** a fine 
feUowJ' Since writing thus far, I have 
taken the opportunity of asking a mem- 
ber of the Royal Academy (a.gendeman 
intimately known to the Editor of the 
Mechanies* Magazine), if it was a rule of 
the profession to selJuit their models by 
the trade or caUing they follow, and 
whether a tailor was exceptionable on that 
ground ? And he teUs me he is not aware 
of such rule. But even if this were the 
case, it would not at all invalidate my 
arguments against the utihty of yom- 
correspondent's invennticm. . It is suffi- 
cient for me to prove that the pvestet 
method was more advantaf^eevs, which 
I consider I have fuUy done. 

Your correspondent, in. corndflftsioa, ' 
although no taikxr, with alUl the confidence 
of one of the most experienced in the 
trade, holds out his invention: as a cure 
for all the evils he has hnagined ascribatble 
to the present manner of sittings groandj- 
ing his opinion of its merits on a S(^itary 
instance of trial in its crude state of for- 
mation. I do not mean to insimiate 
that there is any fiction in. this; lor I 
am willing to believe^ that Mr. (X has 
been grossly deceived, pnlJy from his 
own deficiency in the ability to investi- 
gate and distinguish causes ; and partly 
from someinterestedor improper/motivefir 
of his patient, mifideading him. It is to be 
noticed that not a word b said respect- 
ing the nature or seat of the disease af- 
fecting him. It- is probable that a bad 
knee, such as the white sweHinff, would 
lunder-a man £rom •*u^tii»g in uue usual 



manner, or by his so sitting, , i^-^. 
crease the complaint ; but there is do 
proof that it could be the first cause of 
It : and if this was the disorder of tj^e 
personalluded to, the conclusions foi^dei^ 
on it, in all probability, are erroneous.. / . 
I have now finally done with the »up+>t 
ject, leaving to your corresponqLent tbf) 
last word in favour of his plan, if Hej 
choose to take it, and to the imjpartial 
reader to decide between us ; ^t anjr j?ate^ 
he will do no harm^ if he Soes no goQ4t' 
by his prdject.* , . i 

CUsfd, Af)HI U. , , t 

""^ /• : 

ARCttrt'ECTUBAL DEPAKTM^NT fW ' 
THE EXHIBITION OF TflJB »oyiAl*- : ' 
ACADEMY. — RAILWAY ABCI«- i f 
TECrURte. 

The annual exhibition of the Rdyal * 

Academy is hot interestii^ to the lovehi^ 

of the fine arts alone. Any ohe who 

takes an interest in the progress of pub** 

he improvement in general, should never 

miss paying a visit to the room set 

apart for me display of ardutecturai 

models and designs. In it he will al^ 

ways find collected an ample store of 

materials of the very best and most 

authentic description for forming an idea 

way of great 

^ baranch of 

y affords lite 

1 amusement^ 

of topics for 

presfffit year,^ •- 
of construe*- ' 
^Ctedy a very 
le attaractifams. ' 
iL It h one 
ations of 'the- 
be amdiigu8,i« 
otetprises trf ^ 
equired to Im 
everth<>uglU: 
I, the bridges 
omses at the 
»rit in vain in 



* The \*rtter takes thiji opportunity of mentioning 
that he h«s ast artick of his own invention, tvhich 
he hag n^ed for years, to faciUtate the opemtion df 
cutting a coat, which, to a master of very ettensive< 
I}usin/dss, would prove a considerable saving of time. 
It cooaists of ti piece of brass, In'sfai^e of a right 
angled triangle, graduated on matliematical prin- . 
cipies ; and is applicable to any system of cu^iQg. 
. for t\ie purpose of fiadiiig tlie relative distance^ of 
the essential points of fitting, in any site, to the 
fiteictest nicety of practical measurement. 
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the entrances or in the tenninatiixas of 
railways? The last generation seemed 
ebhtented to sink in public maguifiQeac& 
moxi^ the level of the Dutch— whije th^ 
m-esent seems to aspire to rivalry with 
ttife R6man8. We find in, this room 
(No. 1106), *'the principal entraaoe of 
thi^ London station of the London and 
Birmingham Railway, jciqw* erecting near 
Eiiston Square;*' and (No, 1023)* 
*'tK6 principal entrance of the station 
ai^ ffirmingham, now building," < both 
frbni'iiie design of Mr. Philip Hardwick, 
The formjpr, we readers of the iWecAanic*' 
Ma^'a^ine must be already lamiUar with 
from the engraving of it which appeared 
in No. 713, the first of the present 
voltrme^^it has been, we believe, uni- 
ver^idiy admired for its simple grandeur. 
IX^peiidQM at Birmingham is of a plainer 
and more usual character — ^less severe in 
ittL^ddiaik; and less striking, but still 
w^ worthy of Ihe great undertaking it 
isr intendea to adorn. No. 1007, is a 
vicnr of die Bremt Viaduct at Hanwell, 
bamg part of the great Western Railway, 
from the design, and under the super- 
intendence of J. K. Brunei. The arches 
are. truly gigtotie; their form is stern 
and massive; the whole is of a eolossal 
gisodeuiv which reminds one of the 
moat impKCBstve works of the Romans. 
There, can hardly be a greater contrast 
to this fipovming line of arches than the 
" interior view of the arcade beneath the 
viaducf ^ of the |i>royectfed^ Westminster 
and GreeBf^ribhRaaNrajr byMr. J. D. 
Paine, in which omanii^nt' and d^gance 
seem .to ihare beefci ■ ther <ybjects chiefly . 
attended'to). We believe tnat this ^ro- 
ieot is Bob'likei]y ta be put- in ebtecution, 
but the^MUre'mttdt certainly not be at- 
tribiitedi ik any de^leleitoyfn setting ofi* 
its adviaitag«tt='On>the part of Mr. Paine. 
One seldom sees a more captivating 
sketch^amhis'^' Hrds-eye view of the 
railway taken^'fro^ above the summit 
of thfi'-Dttfce 'Of York's Cohinpn*' (No. 
I868)yiiithich, \^h' its companioii, has 
been Uthogivphed; atid has formed, for 
sonv moDthSi an attractive ornament of 
the print-shop windows. , This pri)»t 
will, stijl preserve its value, even if the 
railway .never, be executed, Since its 
wind^'litie of arches form*. a very in- 
con^p^uous portion, of the picture, and 
when they are overlooked, whiqh they 
easiS^ in^y be, either with or without 
inteiidii^ it, there still reanains an ex- 



oeillcnt view ^f the metropolis taken from 
one of* its- most eommanding points. 
Mr. Paine eashibits likewise the " Ter- 
minus of the St. Petersburgh and Zurs- 
kogeealo (Isarskoe eelo) Railway from 
1^ drawings sent to' St: Petersburgh,. 
April, 1836'' (Ni». 99^). This is an 
eWgant edifice of the Grecian style of 
avehitecture, but as it strikes us, more 
like a smlill temple, or a commemorative 
monument than the terminus of a rail- 
way^ wliich, we consider ought, of 
ancient bnUdings most to resemble the 
triumphid arch. It should be evident 
on the first view, that it must be an en- 
tranot, and nothing else, and this charac» 
teriatio is certainly not the most promi- 
nent one in Mr. Paine's drawing. It is 
better brought out in the " design for an 
entranee to a railway," by H. U'Oyley 
(No. 1082), and the " design for the prin- 
cipal entrance to a railroad,** by N: T. 
Randall (No. 1045). Neither of these 
are, we beheve, to be executed, though 
Uie latter has considerable merit, and 
both are certainly superior to the '* de- 
sign for the tennmation of the London 
Grand Junction Railway at Skinner-street 
in the city of London, a sketch sub- 
mitted to the City Lands Committee and 
Coounittee oi the House of Commons," 
by Smith and Barnes (No. 1055). It 
might perhaps be considered appropriate 
to give somewhat of a gloomy and prison 
Hke a^eot to a budding intended to be 
so diose a neighbour of Newgate and 
GiltsfMr-stveet Compter, but as the situa- 
tion of the Grand Junction City Ter- 
minus has: now been shifted to a less 
melMMtoly vidtnty^ we hope the ideas 
of ^ directors bsive been elevated to a 
more cheorfiol *♦ elevation.** We can 
handiy eongnatulate Messrs. Smith and 
Barnes, -on their other efibrt which 
" shows the proposed alteration in the 
north-west entrance to Greenwich Park, 
subodtted to the Princess Sophia for 
her apipravBl, as'Raaftger of the Park» by 
the K*n4 Railway Company" (No. 1097). 
The only interesting feature in this view 
is the new church which stands there 
already. 

While the. number of designs for rail- 
ways-gives proof how well the conveni- 
ence: of the public is 'being eared for, it 
is satisfactory to perceive that its iii- 
structton is equaJly kept in view in &e 
progress of impro^ment. The drawing 
of uttir .libraries, .museums, &c .- are Ham ' 
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year ihote numei^MiB tbttn toSu&L' The 
" PeripectiVft Wit'W ^of tii^Ne«f Utmsy 
and- Saeiitifie lils'titutii^ 'nm^'<6fee^Bg> 
at Islii^toh, ft^yito-'tke Desigm^ and* 
under' tk^^^e^fi, of <Obtfgh'and Roi^ 
mien,*' (No. ^13»X fexWbili W neat audi 
hs^dsbi^'ViDa; nif^e Me a '^gienteei 
iie«idehde,*"pe^h&^^ th^n ft^ptiblicbnild* 
mg. ' The' ai^Mteets' must; Me ftuppose^ 
have eftccytttftet^^'the'tl^bcAe weigftt of 
the c6ni|)el$(iie' ' system^ 'slnoe wmgas 
^ere invited" to -^be sent in, by t^e mrf 
nnusttal method bf lkrg«: posting tiiiis. 
We libpe the infant institution will fiod^ 
no cknse to regret expending its fwaia 
m btiilding at so earlv a Sage of< it^ 
career; ^na we are glad to find thatti^an^ 
ether establishment of the saine desmp- 
tion^ the oldest of its class in Loncbyi, 
at length hoHd out a promise of show- 
ing a more attractive exterior. The 
** Proposed new Front for the Royal In- 
stitution of Great Britain, by L. Vul- 
fiaray''(No. 1119), exhibits, it is trnsi 
an aspect both of tameness and sanies 
ness; but its range of tall cohim&s from 
One end of the e^fice to the other, will 
be infinitelv preferable to l^e pierced 
wall of bnck, which now abso^ely 
forms a disgrace instead <^ a& ornament 
to Albemarle-street. ** The Prineipal 
Front of a proposed Provincial Literary 
and Scientific Infif^tntion^^ (No^999), is, 
we observe, the production of Mr. W. 
M. Brookes, the architect of the best 

building of the kind the metropolis pos- * Bouraemouth, Christchurch Hants^ a 
sesses, the London In§tit«tk)ii Ik Fin^. 
i)ury Circus;, but, he, does not appear to 
have succeeded m this sq w# a^. il^ Us 
former attempt* . lar^ntiiiviiag tp pie cks- 
sieal, he has; Weihinky pecai'too^iirer'e, 
and tho edifice xi^eom ant aspectf of ^l<M]Mn 



- laM aside, but we'hopeHoV'for eveuj it 
i^' 6f theft lekes oCvKceHence which it 
would reaUy do honour even to the me- 



that the^arohat^Urty M<it/Ferre|f^i haa^bee» 
'vei'y 'fbi«Uiia«Q>i» ^0)ariniig^ent Of ^s 
housed V in ' tMs^tiW-thfey Ipdk itoo^fseA- 
terfed id lielctt^^ m m& aamhtear^? aad^ t©o 
close to haye the ddVanta^^S tdf^'beitig 
,>l6ueV. .WesHktfifi^tiOhb^^neMer 
design, the'*^PWttcipal'Etetranc^ to the 
I^onpop Cemetery Company's Northern 
Station at Bi^hgate, by S . ^^otV^^, O^o. 
1 1<>7). . This i» a hand80]ii& ^dince^ Wt 
as the style is G-recian; it is to^e hoped 
that it will not stand too near Mr. Vul^ 
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liamy's new Gothic church on the top of 
th^ hill. ^ ' : 



all along the waUs from the floor totfie ceil- ' 
ing;ib thafratleiist jbamJa^^iH^mberrcani^o^ ^ 
beBsvivijl ntssai^afitQry w^^ Wft thought 
this «ystenv'Wft8 .iQi he^ " jr^oiri^ii altogen ^ 
ther/' aaa^ wel c^ » cqpcasve no fireater 
barbairiism thi^a^this " wUiul, p^ur Jer/' of 
tMe/woriw of j|iiafty/4e?eirvk]g ^iets (^r, 
c^Vint^cl, the liwi^dQiS^ jftE^s,/ 
wbeve ooie::r^w of pait^Q^^is hup^ii^ 
frwit ioC«nolheiri^ m^ » ^jp^?^ the matr) 
t6r, live produi^oMrtlMis ^u4. a«J thei 
best works of th^^ great old mastics that 
France can boast of^ possessing). > W% 
is aniot theraj^e of apartment on the. 
ground Hoor made use of for the pi^r? 

C«* oi the. exhibition ? The Council 
m of Somerset House was turned 
to account^ and the same plan ni,ight 
Bur^y be adopted here, though we own^ 
thpH nad the, arrangements be^d pro* 
perly attended to» such expedients would 
not have been necessary in Trafalgarr- 
square. 

Another im^n'ovement of easier accomr 
plishment must suggest itself to everyone 
who looks over the catalogue, miy is 
not sonae method adopted of giving a no- 
tion of the size of the pictures^ and why 
it is not mentioned whether a portrait 
is a whole, or a half, or a three-quarter 
length? This information would be equal- 
ly useful to the future inquirer into the 
history of art, and to the visitor standing 
in the -exhibition roon^ 



KltPA^SUTK VTKjm<ri-m(,f*^^ ??fVS, ESa.* 

Price, E^^., fdr' the- Apf^fcation of the ex- 
pansive ^ttifdrk bf ' ^featii, ' ia- Bteam vessels » 
ami in it^ iSbfifc' ouittitltV of '4joat teqnired, is 
assumed tb >be>prQ^ortiDne^ to fhe. grains of 
<#ftter (fcva)n»ftedtiitreohn9iiltf9ii:e^eidsU:ed 
f» fbfish Watery tiic^ leorxe^tioa^ req^iured for 



V W 4tietlp this 6»M/q<?|t. j ; , . , i .,j , 

•Thftr^t tahje ^f J ^pn ctrai^ ^V, }^ re- 
ferf^cc; ,tf^ ,U;ie;pr,ei;aiuins offer^^ by H.H. 

/* Prom Begort gf the Jtoyal Cornwall Polytech- 
njc Sdcieiy Kr 1836f. Fourth year. ^T4 kite' glad 
'^'^^ Q]W^iii^>thft)tjfeOfe^i)«rpeo8{iei4ty j^tid ua^^ess 
i- of, ^^isj^qi^fe Qj^celleiMf iD«tUuVon.-HEi^. M. ^. 
.'j SeBilcchanics* M(igazine,yoL^xv.' i},-i. • 



"' ^e5d©*an&fSitdfirtt»in^d',iioiW, smo4 it 

' vartes^as tnlcidi>ap)/$a<y tm^ M ,efe<it,jfknd 

bdiler^, ewttlBowawaAr^efldmefe^iffi^ripMch 
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in thoir evaporating powers, with similar 
coal. 

When the qu«Qtity of steam due to the 
ascertained evaporation of cubic fieet of water 
in the boiler, and the quantity consumed in 
the cylinder) (allowing for waste) both taken 
at the preosure in the cylinder on dosing 
the steam valFQ, ar^ found to. coincide, a 
fixed poimtr (oioiiiveAiently K^presepted in 
lbs. I fo^ hlgbt or 83 eiBci^cy if required) 
becomea known, which is^ as important for a 
criterion of the relative merit of boilers* as 
for comparison either with the neat power 
ef the engines ; or, if the machinery worked 
is included,, of the neat work done. 

The advantage of using the same denomi- 
nation for the area of the cylinder, and the 
length of the stroke is obyious; and the 
cubic foot is preferable to the cubic inch, 

Um. 1 foot, per 
foot of water. « 



3.860.000 

2.537.000 
1.544.444 
1.102.857 



as the unit of capacity, both frbm its^ 'coW-' 
cidence with that of height, aftd fW)rti the 
incomprehensible numbers wfifdh edenllft- 
tions would require, if made fn 'tMc 
inches ; for instance, 90 inch evRnder,- lO 
foot stroke, contain 764.404 t^bic inchtf*,. 
and condenses perhaps 6 or 7 millions iii<ihe» 
of steam, although of some Tbi, "beiow^ift- 
mospheric strength per minute. *" ' 

An estimate is annexed of the gr^s^pbWer 
due to the evaporation of one cubic foit^f 
water in the cylinder, at a pressure- t>!P"33 
lbs. per square inch, or ^ 7*52 lbs. per square 
foot, expanded 4 times. 'The efficfency of a 
bushel of coal, (94lbs,) is teadily tiKJWft'tty 
the nimiber of cubic ffeet 6f watet* ♦rhich' Wm 
be evaporated -^ budhel in fekiih" bbittt ; 
which may be taken at about 14 cubic feet^ 
for the best boilers in tliiis county. 
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In the efficiency derived from the com^ 
mon theory, no allowance is made for dimi- 
nution of temperature and deficiency of 



1. 
,S 

.08 
.006 



8.86O.0dO 

l.I58.09(^ 

.308.800 

2ft.lfi0 



Lbs. 1 foot hixh 
doe to tteato 4 
tim^a expanded 
iu tlie reft of 
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Efficiency of 1 

9.209.960 "»^»<^f°«* «*'''•- 



ter ander the 
given condition! 



water on expansion, and perhaps in practice 
liie other met9it)d is nearer the truth. 



Fnmpii 
panded 4 
vantages 
sequence 
rods, hea 
the comm 
tends to J 
stroke, e 
pow«r. 

WhatCT ^ ^_^ 

of steam exceeding 2i,lhs. per square inch 
are insurmouutable, the application of its 
expanding force is much limited : its action; 
against an. UI^form resistance aUo limits 
expansion to 2 or at most 3 volumes ; and 
in consequence, the steam pressure neces- 
sary to produce a mean equal to that ob- 



tarcely 
ension 

work- 
led by 
blinder 
he ef- 
sed in 
ixpan- 

le^s ti^an that exerted in the cylinder by the' 
aoKMUit due to the force of the steam expand- 
ing during the rest of the stroke, after the 
v^e is closed : but this advantage can only 
be gu^ed either by the expense of a larger 
cylinder, or the danger of higher steam. 
Two stamping engines have been erected 
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- — • dom ia allowed in the dimensions of cylinders 

in thoseplaces wliere ait engine's' moriits are 
judged by a reference to work done per bushel 
of coal, instead of horse per#ef ; these engines 
are sin^e acting, with a faea?^ bvknee ecm- 
necting rod, and two Sy wfae^ iuid use 
steam about 22ibs. f^ squaarer inob, 4n the 
safety valve, or afooett 3^bs^.' pr&Si$wpti, #x. 
panded 2 or 3 tim^d in' the- t^yUnder^ - Hie 
Stamps about 70, are M>ranged m ^^oid 
numbers on eiich side, imd ai<e lifted l^ a 
barrel drrectly attached to the tmmk-^Miwir 
average lift is 9 inchefs, 3* -iiteiied out of tbe 
12 to which they are set to rise being al- 
lowed for the ore beneath them-^thmr 
weight can be asceHsdned and cbeoked at 
any time for calculationl for dwty, ' 



The average ^performance has been : 

Duty. 

Sim*8 \ Charlestown mines, 12 months"^ f4&.e77tS47^ Lbs. 1 ft. 

eqgjjies / Wheal Kitty 6 ditto I to Dec. 1836 I 60,606,0^ I high per 

BallBAwidden 12 ditto f I 18.685,278 f bushel of 

WhealVor.... 6 ditto J L2I,326,l44j coal. 



An improvement amounting to a saving December report of 36 millions, the highest 
of 50 or 60 per-eent of eoal. was 55 millions. 

The average at Wheal Kitty includes the 

Comparative estimate of tihe steam required per month, and of the cubic feet of steam 
whidi can be produced by a month's consumption of coaL 

Cylmder 396 cubic fteet 1 .^ exnansion 4 times 

Steam at each stroke 99 eoblc feet J^^ expansion 4 times. 

Steam 2^ atmosphere, 808 Volume for 1 of water. 
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Thk table i$ iiiteQ4e4. as An jypppQiai^te Ulustirs^tlQn ^f t^ actiea of two dpi^e^i^^k^ 
«iigmed^<Qii the craok.shalty Wkdis obtained by mi4tipljit^ tbe statical pressure of Jme 
stoiim remaining 9&«t four^tenthi oi the gros^. power is deducted at \Z pointfi in ^e | 
ejrlindeff, > by .the leverage of the ci^nk at Ae same points^ . . . ( . ! ^ i ' 1 

The diffcreatoohuJOQa n^reaent theupa^fl down strokes of the eAgines separately^ from 6ne|^ 
reYoliitiiOii* . ./ , i io 

The areragtt prewwoer or 9'61hs,, multipHcd by the mean of the crank leverage, U aboi^r 
759, or 1518>! lor both ewgines. * .,/ . i,,." 
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It should be-observed^ that efficiency has 
been here consideited as statieal power, or 
the presaure that would be exerted profided 
the piston was staitieni^ «t ead^ point; the 
nearest approtximatio^ to whieh'^is the 9tPp» 
position of a motitm 'of the fAMon/ lo^loi^v 
that the force' reqvllped tov produtte that 
motion, is almost uhflpptccibdiie ;• and if 
^oss power or effidieucy V''^^''^'®'^'^^* ^ 
made unity, tfaen thd tdiiiMaice between 



statical pvessmre and: tbe dynamic preasiire 
on tiie pistoH doe to Us yeloelty, firietion* 
resistances, of .dte>iino<»de«Md steam» &c<f 
&e:,iiisgr.<he'Fep]^settted'a9(deciiB^« the re^ 
Budiider befaig net pow»r 4ie«aUy expressed 
by;£ngBieers^as hAsse pcrwer>} ibitt tibie steam 
pressureijin r the .boikorr biaeomeavunil^, plus 
the footee, reqUBisditQiproduee ia^otion,! and 
in the vte&ml pipes ^and-fvaliviQS*} , , . . 



XBBTO&ATION OF tVHB A ' — 

(From th6 PfdnkKn 



Mr. Buggle**JiepQrt to the JSenate^ . 

The spedal Comuiittee appointed jto ex- 
amine azkd report the extent ;of the. lose sus- 
tained by the buraing of the Patent O^ce, 
and to ooBsidsr whether • any, • and whAt, 
measures ought to be adopted ti» repair the 
loss, and to estabtish such evidenee- of pro- 
perty in patented inventionfl as the destrue- 
tion of the renords end drawiajgs ma^ have 
rendered neeessary for its aeowrity, jsubmit 
the following report >-« - . 

In examining the subject referred to them, 
the committee have- been deeply impressed 
with the lose the ooontry has sustained in 
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t0ivi«^6s of records, ' and twenty-six Iktge 
portfolios, containing nine thousand draw- 
ings, liiany of which were beantiftdly exe- 
cuted and very valuable ; there w^re also all 
th^ original descriptions and spedfications 
of inventions^ in all^about ten thousand, be- 
8i<i'es caVedtiT, and many otlier documents 

9 hundred and thirty 
mging to fhe pjtent, 
t of which '.was llOOO 
e were procured irior 
act of Juljr 4, 436, 
^p of 1,500 d(|lar» 
y of scientific wirks. 
d subseqi^Btly,: for 
lat approptiatioil was 

ess and seMs, desks, 

furniture ei^d effects 

e, were e^mated at 

contained also the 

iresting cdlleeti^n of 

It was a* object of 

lerlcan abljp to atpre- 

sm in the estimafte of 

the advaiitagel and 

1 high improvements 

ride whicl^ mu^f iiow 

improvidence which 

lorials and evidences 

merican g^us to the 

overtaken them. 

Hie tumber of models was'^o«t seven 

thousand. Milny of then displayed' groat 

talent, ingeiiiu^,- 'snd meofaaitical< soienee. 

The Amerkan niventtionB^pnertaindinf ;ito 1^ 

iipinning of '^oltMi mtdbwof^ oaiithe ikiAniiH 

factore ^ fttbrics^ on: aaan^ napeetaxiDtetd 

those of any 0th«r< natioii, aiid'veduoed^s^ 

ttuch ^h6 «Kpeii8# Dfi mAilufiBidpu*e, ^ifaat th« 

British manufiieitUMri- -ivere [ rf luotantly ' ob* 

Bged, at the expense of a little national 

pride, to lay aside their own machinery and 

adopt our improvements, to prevent our un- 



i^ste, Which bas fedtfceid so rtiticb the prite 
df that Itapdttattt articte, w«8 i of purely 
Amerfcaii origin, and was invented byBri^, 
Perkins, Reied, Odtome, and sei^rs^ diners. 

The wbde!s^of%iipt«V6meti«siQ Igrist-tnills, 
saw-mills, water-wheels, &c. werottuttierevs. 

The application Of itdam powop to the' 
driving of aB. ktadir df mach&Bery for propel- 
ling boats, locomotives, mills^ and factories, 
has brought out ia great number of Ajjuerican 
inventions and improvements, displaying a 
degree of taleift, ingenuity, and science 
liighly credftabl^ to oir obu&try. Same of 
the models in 'this department were very 
valuable. America claims the honour (con- 
tested, indeed, by Bngland) of the first suc- 
cessful attempt to apply the power of steam 
to the propdling of vessels, l^e name of 
Fulton is associated with one of the noblest 
ejfforts of genius and science. It has often 
been regretted that no model was preserved 
of his steam-boat, Which Was the first to 
demonstrate the practicability of making 
steam subservient to the purposes of useful 
navigation. There was, however, deposited 
in the Patent Office. a volume of drawings 
elegantly executed by his own hand, deline- 
ating the various parts of the machinery he 
employed, and embracing three beautiful re- 
presentations of his steamer making its first 
triumphant stmggle ' against the opposing 
current of the.Hud$on. The steamer was 
represented passing lihrough the Highlands, 
and at two or three other interesting points 
on the river^ wilh a beautiful sketchmgi of 
the sunoundiitg scenery^ smUing as it were 
ht the. victory whkh i science and art had at 
kbt aefaififed over the po«>er, of U»e. winds 
ai^jl^waterS) 'and at tite opening era of 
steami«avigfttif nvithe btenetfits of which have 
fiiiice becta)SQ wideliy.daySused. It contained 
ttlsbnan Ab06tuBt|Of< his experiments on the 
i)e9ii9taiiee<Qf{fluida» and various estimates of 
•thepe^^eu imtniHMl to propd vessels of vari- 
ous tonnage and form through the water at 
a greater or less speed. This volume, which 
> skwdd • hove • beoa preserved among our 
choicest archives, shared the fate of every 
thing else in the office. What sum would 
be too great to be expended in replacing it ? 

Thfe dopaHxisent of agriculture oontained 
8 grest number «fT /models of higUy uaefttl 
imiyfdvtauents iii the inqilements of hna- 
Imi&dry; - The number :of in^venkions whicli 
bEid for 1^€llr object the advuncement of the 
^igrictdtural interested wae itout fifteen haft- 
dMd^; 'those which pertained to navigation 
^w«4^ Uttle- sbort of a ' titousandj The inven- 
'tlOt)B and iflnproveitients in (factory macfaineDy, 
and in the various mannfeifdiires,' were up- 
mnMd of twi^'^ thmisandi in iiSuti common 
• mechanical' idCMies there*were ae muiy mofe. 
It wenrefvain* to' aittempt to enumorateor 
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dassify them within the reftsoniMt space of' 
a report of committee. There was no art 
or.pwraaiit to which ingenuity and invention 
had not lent their ai/L 

That this gceat natioaial t^qpoaitory should 
havo reoe&ved so little oonaideration hereto-' 
fore as to he left so long exposed to coiiila. 
grationi, whieh haa al last swept every vestige 
of it from eidstenoe, cannot be too deeply 
deplored. But the reproach does not rest 
at the dooT: of the present Congress. The 
act passed at its first session, reorganizing 
the. office, oontaining many important pro- 
visions for its masaagement, and the appro- 
priation for erecting a fire-proof buil^g^ 
for the accommodation and preservation of 
the records, modeist &c., which is now nn* 
der construction^ attest the interest inspired 
by, and the attention devoted to it, though, 
unfortunately, too late to rescue it fi'om de- 
struction. 

That the b^iefit of such an institution is 
limited to the mechanic arts and manufetc- 
tures, or tibat it is confined to any particular 
section of the Union, is an erroneous idea; 
Its influence is £elt in every bmnch of na^- 
tional industry, and no one section of the 
comitry can justly be said to derive less ad- 
vantage &om it than another. The idea is 
equally erroneous that snch institotions are 
established for tiie benefit of patentees only. 
The advanoement of great national interests 
is the first object of the patent laws of all 
nations where they exist, llie specifica^ 
tiopLS, models, and drawings, are required 
that,, aft^ the patentwterm shall have ex- 
pired, the public may have the benefit of 
a disclosure of theiUvenl&OB, s&Ml and in- 
telligible that, any one can apply its >priH- 
ciples to practical. «Lse,. or mitle- them the - 
foundation.of fwrther iaipreveBietfts. ■ - 

It is a stills mpre em^eoue* idea that no 
drawings or models of new inventions kre cX 
use. to the public, unless .• the machberythe^ 
represent is susceptible ot si praoticsd appli- 
cation to the use deaignedr* Medianical 
science, like all others, is. matured and per- 
fected by degrees, and by^ calling to its £dd 
the investigations, and ingenuity of various 
minds. Most inventions ikre but -the found- 
ation of progressive improvements. It is 
necessary to know wiiat has beeki done/ in 
order to know what remains -to loie aeoom- 
plished^ Every age avaib. itB^ tofthe^ex^ 
perience and (tisooveiies.of tha* wbieh ha^ 
preceded it ; were^ it otheewise^ knowledge 
would be stationary^ and* eitery^geuenition,' 
instead .of being wiser than: «tbeM( gone by, 
would be. employed' in- learning o^Ver ags^ . 
what had been acquired before; The draw- 
ings and models of even those in^irentione 
which are impecfeet, or incapalileitf produc- 
ing the desired effieot, serve ta show- how far 



others hove pregtessed, and either furnish 
hints for the full accomplishment qf thp.^er 
sign, or as beacons to enable otheris to ayqvli 
fVuitless labour and expense. "Wipieyfii;' 
would attempt to improve the jjrt;^,, sx^afi-, 
begin where others have left off ; ^enpCj tljyi^ 
model rooms of the Patent Offiioe were J?(fif^ 
stantly visited by men of genius ^^^d.^ie;^cer^ 
from {ill sections of the country, and ^Qi;n- 
Europe, where they w^re able to d^sqeveyf ^t 
onee how far American invention }iad g^nen 
and where they frequently derived, impor^n,^, 
hints from inventions and contrivcince^ qt;. 
apparently but little value. 

They would seem, alsoj to be ajmost !#,* - 
dispensable in deciding upon new ^ppliq$^7>,, 
tions for patents, to enable the.,]^;oipf^if. 
officers to judge of the originality of tb^ 
invention, and to prevent the issuing of in- 
teifering patents. It often requires, ia very . 
close examination of the principles, of i^. 
machine, and a careful comparison of mpdeU . 
and drawings, to discover how fac they in- 
terfere with previous inventions. The p^T 
visions mterdicting the granting ot patent^ 
for what is not new and ori^aal, is th^ 
most valuable feature of the act of Julgr 
last. But it wHl be impossible for tjpte . 
Commissioner to administer the law io 
that particular, according to its intent^ wlthr 
out models and drawings of inventiouff prer 
viously patented. The consequence would 
be in effect, the restoration of a great poirtion 
of the evils of the former system in multip , 
plying conflicting rights, leading to mm^i.. 
perplexity^ and expensive litigation. Much . 
of the greund travelled over in the last forty 



housand may be obtained for record. Ma^y 
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of -tlie deficient drawings may be obtained 
frdM patentees, or may be supplied by the 
afefei^aiice of those whose familiar knowledge 
off fHfe inventions will enable them, aided by 
tW specifications, to deliniate them with 
arifctoucy.' Mfiny copies heretofore certi^d 
fi^tii^the record to oe used as evidence in 
tll^ cbuits, will Supply others. 

•^Of the models, such as were trifling and 
ufi9ttdoTlak|, containing no new principle or 
ci'MMhatibn of n^echanism, aji4 not useful 
f6r aiiy of the purposes before alluded to, it 
will not be necessary to replace*. The whole 
ntfeab'i^'Bf ni:ode'ls was about seven thou^ 
saiid. 'It i^!the opiiiioh of the Commissioner, 
and others ttiost conversant with the subject, 
that three' thousand of the most important 
CB.fi bfe replaced, which will form a very in- 
teresting and valuable collection, less nume- 
rous, inde^, but more select, and scarcely 
leik iteef^ than that which has been de- 
stroyed. Some of these would be replaced 
by Voiuntdry contribution. But the greater 
portion of them, even of those whose re- 
stbtiitibn would be most desirable, the Com- 
mittee are satisfied, can only be had by 
means in the hands of the Government. If 
it were in the power of the Government to 
compel the patentees to replace the models 
and drawings lost by its improvidence, it 
would be an onerous and unjust ta^ upon 
those who, by their ingenuity, and at their 
own expense, built up an institution which, 
in its connexion with manufactures, with 
agriculture, and even commerce itself, has 
done much to advance the prosperity of the 
country. Hiey have paid into the Treasury 
156,907,73 dollars more thao ^s been r^ 



talents never/ tvhile they lived, appreciated 
to their worth, died overwhelmed jby. eqabar- 
rassinents. Whittemore, it is trup^ was. 
mor^ 'ibri^nate ; but it was said that h© 
availed himself of the mechanical genius of 
anolJie^J%ho lived and died in poverty and 
obsctirity. 

It has not been the policy of our Govern- 



ment to draw a revenue firom p»tenttes. 
The duty imposed was intended only to mieet 
^ ardinary expenses of issmng patents. 
Many believe that even that should not be 
exacted. It is levying a conftribntlon upon 
science and ingenuity, whieh cost the na- 
tion nothing, while they confer upon it im- 
portant bensiitSi 

Hie maasures to be adopted in selecting 
and obtaining the models' and many of the 
drawings, are matters of detail involving 
sudi a vaderty of oireBinstances and con^ 
siderations, that it is impossible to make 
provision for them bylaw. That properly 
belongs, and should be intrusted, to a tem- 
porary board of Commissioners. Hie sum 
required to replace the three thousand mo- 
dels, which would include all whOse pre- 
servation would be most desirable, is esti- 
mated by the Commissioners at 100,000 
dollars. The ex|yense of transcribing and 
recording descriptions, specifications, draw- 
ings, and assignments, is estimated at 53,OOo 
dollars. A judicious and economical ex- 
penditure of these sums, it is believed, will 
restore the records and models to the full 
extent contemplated by the provisions of 
the bill submitted. By the statement from 
the Treasury Department (mariced E), it 
appears that the balance of the patent fund 
on the 31st December last, was 156,907 
dollars 73 cents, incinding moneys* received 
for patents and oo|>ies prior to the act of 
July, 183$, which, l^ngli'not expressly 
embraced by the tenas of that act, properly 
belong to that fimd^ I%is balance will 
cover the &x|»enditiures above proposed of 
153,1000, together with 3,100 dollars for 
record-books^ sdeska , and otb«r < office fumi- 
ture, as per estimate Dv and leave a balance 
of 807 doilai? 73 cents. 

With audhareetocation, an^ the addition 
of the specimens of fabrids and manufactures 
of various Idnds whifikara in preparation in 
a nHmbear of the manufactories and work- 
shops of the conntry^ to be deposited in 
rooms in the new bakding, pursuant to the 
act of July last) we i^all soon have less rea- 
son than is now a^^nrehended throughtout 
the country, ^ d^ore the destruction of 
this great nationid cefkository. In two or 
three years ; the number of models will be 
scarcely iesf/aad' their iduffaoter and value 
in the aggregate graatiy impreved. 

It aF^peans by^the Commission^ that an 
additional exawanang clerk, and also- anot)ker 
copymg.clerk^ aremaoessary te keep -^ip the 
increasifig ^ttsiness o# tke^ office. The new 
duties ass^ned to Hbe exandning' cle^k mttke 
it a very respotasble and laborious office. 
It is his busuiess to make himself folly ac«- - 
quainted with the principles of the inven- 
tion for which a patent is sought, and to 
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make a thorougti ittvesttgation of ail that 
hBs been "before known or invented either in 
Europe oc America, on the {)articular.«iib- 
ject presented for his examimtioB* He 
MHst ascertain how far the invention inter- 
feres In any of its parts with other previous 
mventiona, . or things . previously in use^ He 
must point ont and desefifoe the extent of 
Buch collision and interference, that the ap- 
•plicant may have the benefit of the informa- 
tion fn so shaping or restricting his chum of 
originality as not to trespass upon l^e rights 
«of others. The applicant should al^o be re- 
ferred to the sources of this information, 
that he may be able to satisfy himself on 
the particular points of interference. This 
frequently leads to a lengthy corrdspondenee, 
before tlie applicant can be persuaded that 
his invention, or some rejected part of it, is 
not new. He ofien employs skilful and 
persevering co«ncil to urge and enforce by 
argument new views of the priimj^Am of his 
invention, who sometimes brings to his aid 
much mechanical astuteness. The examiner 
must also see that the specification accords 
with the drawing, and that the model ia in 
^^onformity with botii. 

An efficient and just discharge of these 
duties, it is obvious^ requires extensive sci- 
enti^ «ttaiaa»eAtS|.«nd a general knowledge 
•of the arts, manufactures, and the mechanism 
used in every branch of business in which 
improvements are . sought to be patented, 
and of the principles embraced in. the ten 
thousand inventions patented in the United 
States, and' of thfe thirty thousand patented 
in Europe, He must, moreover .possess a 
famiUarkuowlefcige of.the.stjatute and com- 
mon law on the subject, 'and- the .judicial 
•decisions both in England and oUr own 
country, in patent cases. This service Is 
important^ «a it Li often difficult and labori- 
ous. Here is the firisit check upon attempiCii 
to palm off old inventions for new, or to in- 
terfere with the' rights of others previously 
Acquired. This is ' also tiie source' whence 
the honest and meritorious inventor may 
look for aid and direction in so framing hjs 
.specification as that the. may be able to< sus- 
tain his patent w)ien issued) and fnid seeurity 
and protection against expensive and fn4J- 
iess litigation. 

Suitable qualificaSons for these duties are 
ntve; aad tsaanot foe «bttineit without such 
cofo^msatioB'. aanftey^ readily^, oomi&amd-. in 
.other ewplQ|rment.....J[t, ^, undoubte41y, 
'be wise tav'ifae GovenincDi<.te>^a^..fiKMih 
salary to this office 'aaVill'Set^ref^^iN^'beBt 
-talent attd ^iaifleetfotas.' Attftottgfc'Ha'ap- 
;peal is alloTfed by Iftw/yet if jl higti cha- 
racter is gii^n to ii^y>this wiU.ibe the best, as 
it is the most appropriate, tribttaal^ for 
)ud|fing of these sabjectd, «nd its^ doeisions 



oommonding reapect and ooQftd^i;^,^ ^f^fi^ 
will hA hmt UtUe iadiAattour to. tak^ «^¥(qepr 
tions to its jjadeoo«nt< .Tbn# ifIU bp cpt^ 
a fruitAd ^urce Af law-suits^.^nd quf ,cp^ 
calenders will cease to be crowded withpft^^ 
arising. «ut of the jnlerlfeHng! nS^tfi.viF^pa- 
tettjtees* Meritorious wwtorp rwiU, ,}f^i.^ 
ctire in their rights, and the p|il;>Uc re)if»v^^ 
from imposition and emj^vmsmp^ u^fh^ 
are among the first of the objects and merits 
of the act of last session. . It appears that 
about ojM^thJfd i3jf, all,th? ^pecifiiwti^ijif fire 
fipttttd^ on eww[\inftti<?9, ^t^^cQ^^^,J^ new 
principle, and that th1^ee^fo^ftj^s ^ the re- 
sidue are either. tpo broad in their. plaims of 
originality, or arepthei-wise ipregiiilaf'o.^'.q^ 
fective,. mA are- recpitced to 'be set Jrig^t.dit 
the office or sent "back "by the C^nsAiflwoner 
for correction. ,., , ' ' !.'.',* 

Under ej^istiDg. ., circijmSitsinpes^ . .wi.^ V***^ 
written, pictorial,- or 'm(fdelx«eicerd< jaftjutfr 
kind, it is ^parent tlia!t the^lbiOjsin^iii'Of thte 
office must either stand ^tiU^' or ^rbifeed 
under very gr^ emba^r»8smen;t> yf^Jx <tAP 
be relieved only by thoeady oiedoik'of iQoa^ 
gress on the su^bject. ' "'' 

. [A blU here toUows for th!^ conSidferttfon 
of Congress, embodying the sugg^tipipi^^. ifi 
the foregoing Report]. 



X8TIM ATB OF THE WATBR IMS0HAA&B9 BY 
A RIVER* . . 

(From tJbte FrtmkUn jQumal for February.) , * ' . 
If the cirrrertt* of rivers dinrinish from 
the surface towards |;h^ bottom, ahdbe vetT" 
slow at the bottomr the iipiantity of Tv^ter 
di«<iharged<byrivers.'iato. the oceanic mMch 
less than ha»' b'efen '«s«ally iitfa^fiiied; Dr. 
HaUey, \j\, his theO^. of tlxe prigth of spi46tf*, 
probably esthnates. much too largely $e 
quantity of water ptiured inrto^th^'^oceui' by 
aUtherivers'-bfthcwori'di' • -^ ^'r 

When the dam at Pairmouttt ; ne^ ,™ift- 
delphiay . waft ereeted aeross. .the Scl^u^Uul}, . ^t 
wea atatfid' ia^ som^ .of the. neTv;«p^ec^ jljhat 
fionie- g^ntl^^mern trished to' useertaiia the 
quantity oifVsiter that "^ow^d 'iri"tfte'riv«*''?a 
a'^vfeni, ti'me., '^or thls'.'puW^fe;; tfiae'tie^s- 
papers said that tl^e-W'^^ '^^ <^cpt^^ 9^ 
the rireer ,al; -^airwoMftt^ ^ye. ^i^^uxedf - and 
that to^^ obtain^ the: v^hmitnpi of j<ther motion of 
the w^ter in ^^ inir&'foiil^ oFfi^gentNsmto 
entered a^ bo*t, apdfloatei ascertain ^^taijce 
-•on 'the' river, noting- the i time -required to 
^as6 -i gfteii 'disUilitJei' aft^f ttlft' h6ki iiad ae - 
%u|rfid4!ts fMiMT^ p^iqoitsf mdHip^ijUf, hk}t 
I ww^alledi - ■ i.' - . •• -i.. '.. -. ..;> r.!.'. •• • .. . ,'. 
'^•If*fh»'iie^pf«lMH^'afc<*b«ne;wa*''OOitect, it 
,jvoijjld sp^p?. th^ i^o^,^^it''eit)cQTi %t^iid 
iuto- the calcination,,", , , .' V. ,,.',..,",,' \ . . !, ,' 
- ' ' Firat» TlicJ current dimiaisdi^eii in- veloai^ 

* See No. 718, p. W. ^ '^T''^r 
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iti tt{<? Ikrttbm df rivers feeing Very slfgh?!, un- 
t^^^ih '^a^eli where thie' Ascent in the bot. 
'ttiih^oi*'be(i'/'fe cbti^Tdeffafe^te, as at ratoids or 
^f^les^;-'- '"'--■ • 

-'"'Sl\^(Mct~Th!Alyokt loaded withftnir «<r^ve 
tHeii^iLo^t^laiiieXa f titter than ther fastest part 
*^'tftle'tettf-i<eii« %jf'thfe'riv^ru-fa»te# than the 
"^tfrl^nt-it^Ke^^mfee. ^ ' , S, 



r'^"^ ''^^ft^tt'A^^^it^sii';, *'■> ''^ ^'; ■ ■ ■ I. • - . 

rkjp'nry Viiliam tfraiiftircj, of Noi 6; John-Stfefet, 

i*»RR%!i^r,iWi^ ^r«v«jiti^n of oXj^datio^, being, a 
communication from a foreigner residing abroad. 
April 29 ; six months. 

' ' "Aiikindf^' IJlkofh ahd ' Janle^ Dfaton/ of Oleck- 
•ftMitdft^ iteav itfeda/ ¥QTkv fnaimfoetniwg Qli«fB»stii, 
.^f "ivikw^if^tfu^pitAM ^iyeifig^.hy ti^f applicatiga of 
ip^t^i^^s Qot hiji^^rto so used. April 29 ; six months. 
" Josepflj liarjcer, of lieg^nt-street, Lambeth, artist, 
'Ar' iieiiUith im)>iwetaea^ in' t^ eonscmciidn dr 
^maHdn^^atuiabarean lujd panwofn. . April 29; aix 
months. 

, . ,J^*^ij.^»p^^,teM^eri^, of No, 27, Leicester Square, 
^Tnariufa<^fuhng cnemlfit, for an improvement or im- 
prov^ihehts m Ih^'maiiufticinr^ of gas for UlumiAa- 
tion. May 2 ; six months.. 

John Heathcoat, of Ti;^erton, Devon, lace manu- 
facturer, for a new or improved method or methods 
xa in^tiaft£ttiriagv.pMidu£iiig^f9r«iiag or faabiaoiitg 
ornaments or oma]a«nte4 work or figures, upon, or 
applicable tQ gauze, muslin, and net, and divers 
kinds of clo^, stuffy or-wov«n i^xtaretf, aad also 
:«crttiiQ{majQl^gryt; tools, topiemi^^, orjai^paiatus 
;tp be.,,vsed in oianuf^cturing,, producing^ forming, 
'fashioning, and applying such ornkttientsr '61^ ortta- 
itieitted work.'' Miy4jiiixaiK>lit!h8. '< <. 
'^ 'Thonms' W^r 'Ihgrtod; 'Of -Bimtldg)i^;^'W>tr. 
.••afck, hk>m .^uAlwiR^MMi^'tji^i^ for jfnjic^fqaents 
ia^he giW^fdctiife of «ertain di^cnptions of but- 
* t^us, and ln,Ae toola tfs^a tfe nidiiuf^tufe th^ sartib j 
'^bring d doiaiiiWiilcitUihifTOiA^ » |R>iwign«^ iteiidhig 

Thomas Baylls, of .Tww^^rth**, Stafford; <:ivil ei?- 

.evaporating dmak, betng^ a T^ommiinicatiott from a 
^ iroi'eig^^' Y&iding abMOd/' iMItr fl ^^ iia«i(mttt%j ! > 
-" %eii^lW4^,'i^Ldl«^tiy,^M«tWiSdlitedaf«ct^ 
ftfii- inipto«eii»nt»t ^yll^nl^le . .Ift it^If , .qomh^Dg , of 
^ rt«r<wJ.^d,||9af.^iMi:.,,,;^ay, 6^^ Six^roon^.h^^^ 

'-. coach bmider, Mr IrAprov^nSehts ^il h^d-whbel'cai"- 
J«afek-''TrfAy«/yfi?^^hthi^.' -f-''^ '>''>> ^m-... ,. 

^ Wi)i!a^^gttsia<IS^ri«ba; («rT6eir^d08f&icdtii*t, 
rFliMfe^afae^ii^gehtlviiBiaa jfeib4*rtmpHi4¥w^ 'onHii- 

t^rpi^^^l^iMi^er^ foiifpjr japi^^t)^«jk^f. aculpjturmg, 
^ catting, shaping, moulding, arid othefwisfe ngunng 
•'and w^^rthig mki4)tei irt^e^^'WaritoWr/^^^: ^tH*r 
i^iiui8tau£p0isttitafalef£ttt 8!siifplnre;!«iiA f^ntaWog 

i;#p^<)f^jitfW>Aa[Pf|5dnc^^th^by.,,py^o£^ 
. works prpducad by thp ordmary means ; iihaalso an 
••1mprt^ed'^rbdeg«?oiehi'6lh6a tit ftttiilk castt^f -lUie 

living human face or figure, or other ftxiii^'/boiova 

iliomas Belli of Soith* Shi^'ds,' iVurtlianj,' 'manu- 
' facturing chemist, for imptittkinetiUiiii Hie hiih<i- 
.^^ttMMT tf£ ^KlfAali8t«tf{»odaM-wiii£b f^pitveAents, 

-or- parts thereof, are applicable to otlier purposei* 

May 8 j six months.* • 



* WHBam NmwQ, asx-^fnusr, MiHhaugb, pwr 
Hethrep, Perth, . for a certain khprovement or cer- 
tain improvements In the machinery of leels used 
1h reellttg yam*, bdng a commumcaHon fVom a 
fi^reigner jrceidlog ajMoad. Ikfay 8> aix »<mths. 

Peter Stemketter, of the Umdan Zinc Works, 
Wenlock Road, gentleman, for certain plates or 
tiles made of zinc or other proper metal or mixtures 
oftnetals, applicable to #aoftr of other parts of twlSld. 
iags, being a coBunuaication fh>m a foMigner re- 
siding abroad. M^ 8; two months. 

John ih)urgin, of Guildford-street, Russel Square, 
doctor of Medicine, for an improvement in the mode 
«• means of pr6pelHng vessels through water, and 
.part of irhicb means way be applied to other use- 
f^purpos«8» May 8$ six months. 

Joihn Hague, of Castle-street, Wellclose Square, 
engineer, for certain improvements on wheels for 
carriages. May 10 j six months. 

James Boydell, Junior, of Dee Cottage, hew Ha- 
wardflo, FUnt« esq., for improvementa in pm^eUiag 
carrifi^ges. May 1 1 j six monthg. 

William Bell, of Edinburgh, esq., for improve- 
ments in heating and evaporating fluids. May U ; 
six months. 

Edward Austin, of Warwick-place, Bedford Row, 
fof improrementa in raising sunken vessels and 
other bodies. May 12 j six months. 

Pierre Bartheleoiy GuJnibers Debac, of Brixton, 
Surrey civil engineer, for improvements applicable 
to rair roads. May 13; six months. 

William Rhodes, gent., and Robert Hamingway, 
mechanic, both of Earls Bieaton, near Dewsbnry, 



York, for improvements applicable to machinery 

ool, ^npr< 
fttcture in^'woolleh mfftar. May 22^ sik months. 



for carding and piercing wool, Inprocess of manu- 



George Nelson, of Lektififngtain Prfbr8,'Warwk;k, 
gentL^ for a certain new 01; iatprcxTad process or pro- 
cesses, by thense of which, the f^ualities of a certain 
gelatinous substance, or certain gelatinous sub- 
stances, called Isingiasv/ taay te improved. -May 
22; six months^ 

i SaniAidLimd WUIiaaii 8ipitb, of I^iddeoden Foot 
;neft^ SaUfax, York,- worsts apipnersL for improvje- 
'ments in machinery for combing or clearing sheeps 
•V06I and goats hah*: ' Mky^Sj sik months. 

'Eiljih LeAk^'o^' HAnley," 8ttiff&td, engineer and 
>bithe maker, foe eertaiai improvdm^ite in the con- 
s^ctiftn of ^^utter^ VivA: saahea for windows of 
.t^uildiugs, wnich improvements are also applicable 
to hdt-hlffuses 6r conservatories; ' carriages, arid 
«lhl^ pavposea, ahd in.thfe of fittiog or njtng the 
.jaafn^' May23j gixmpnths, . 

;ClVir).e8 Pierre Devaux, of Fenchurch-street, 
iperbhaiit, tlot a'trexr or impfoVed apparatus for 
^i«vetiiM|f thtt flKplo^on Ht boilers! or generators of 
jstowt}. h^ntb'^ oo0;inuuij|ca14on. from a foreigner 
.^broad^. l^i^J?3 J six months. 
^ CJ^arles . Joseph Freeman, pf Frederick-place, 
iSurfeyV ioT an improvement, oi* improvements in 
therniabhliietiy o# afjip^iaus, H*itlleA rolls for rolUng 
vironL'Of < d^hfr i mp^* ^m^vtsM^ to ,r^s fiw ■ r^ada 
' 'i«jn,. Qf various shape? for other purposes. 
'Tlix'iliotitha: '"' ' , 



i^iTkcraSinbAtiitiiDTa SBRihorifAy; 1827. 

' -feeoi^g^ fcterie, of^nfjIcedyti^irAV'iiion-^hyrkji, n^r 
'1B>Mfnseij4roa.' nia4ilciMf«vvan)iin|iit)vcnieat;in the 
iw«|iufiMqtvHrerpjf4i!o|i^j/,Ajwril^^., ., - / r . . , . , 

GJLpusler, gepttemun, for a certain improvement, or 
Im'proVemejrts Ifa inixing and preparing oil pttinte, 
trhereby a' kama^ <yf "Imgfredients oommonlfs 'used 
-nrfU ;}ft.<aentad. AgerilSff., ,^, -r .> •• 

.Hor^T, etf Wedoesbiivyy Stafford^ i^Rtle- 
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man, for certain Improvements in the manufacture 
of iron into cylindrical, conical, and other forms 
suited for axletrees, shafts and other purposes. 
April 27. 

Christopher Nichels, of Guilford-street, Lambeth, 
Surrey, gentleman, partly in consequence of a com- 
munication made to him by a certain foreigner 
resident abroad, and partly by his own invention, 
for improvements in preparing and manufacturing 
caoutchouc, applicaUe to various purpose*. April 29. 

'William Coles, of .Charing Cross, Middlesex, Esq. 
for certain Improvements applicable to locomotive 
. carriages. April 29. 

Moses Poole, Lincolns Inn, Middlesex, gentle- 
- man, in consequence of a communication made to 
him by a certidn foreigner residing abroad, for im- 
. provements in majcing fermented liquors. May 10. 

Joseph Bunnett, of Newington Causeway, South- 
wark, window blind maker, for certain improve- 
ments in window shutters, which improvements 
may also be applied to other useful purposes. May 1 2. 

John Samuel Dawes, of Birmingham, Warwick, 

iron master, for certain improvements in smelting 

' the ores or oxides of iron, copper, tin, lead, zinc and 

other metals, and in remeltmg or refining the said 

metals. May 16. 

Joseph Amesbury, of Burton Crescent, Middlesex, 
surgeon, for certain apparatus for the relief, or cor- 
rection of stiffness, weakness or distortion in the 
human spine, chest or limtn. May 20. 

John Gordon Campbell, of Glasgow, merchcmt, 
and John Gibson of the same city, throwster, for 
a new or improved process or manufacture of silk, 
and silk in combination with certain other fibrous 
substances. May 20. 

Henry William Crauftird, of John-street, Berkeley 
Square, Middlesex, commander in the Royal Navy, 
for an improvement in the coating or covering 
iron and copper, for the prevention of oxydatlon. 
May 22. 



NOTBS AND NOTICXS. 

Rival Bumerg — Mr. Htitchinson*8 and Mestrs. 
Kilby and Bacon's. — Sir, in your Number of 29th 
April last, I observe an article on the advantages of 
a gas burner, there called *' Hutchinson's burner,*' 
from the name of the supposed inventor. It is not 
my intention to call in question the merits of that 
burner, but simply to enter a protest against leither 
the title or nierit being ascribed to a quarter wheire 
neither maybe found due. With this view, it is 
proper to inform Clovis, and the readers of yoiir 
valuable periodical, who may not be aware of the 

. fact, that a patent wad, in the year 1829, taken out 
by Messrs. Kilby and Bacon for an improved gas- 

, burner, of which it is contended that Hutchinson's 
patent is a mere colorable evasion. On this burner 
(manufactured by Messrs. E. and W. Dixon, of 

• Walsall) there are some justly commendatory re- 
marks, founded on experiments, made by your 
correspondent Mr. Rutter, of Lymington, in your 
Number of 28th February, 1835. I have myself 
obtained some of these burners from Mr. Vardy, 
145 High Holborn, one of the agents for sale, and 



have tried them, both with the old burners and 
with Hutchinson's allied invention. Hutchinson's 
so called burners, seem to me in nowise to differ in 
principle from the older patent, and so far as they 
differ in practical operation, they are, according to 
my experiments, inferior. But it would be idle to 
discuss, and prejudge a question at this moment 
pending in the courts of justice. When a com- 
petent tribunal shall have decided whether Mr. 
Hutchinson is really intitled to rank as an inventor, 
or as (in this instance) a mere imitator and appro- 
priater of the inventive talent of others, I shall beg 
your insertion of some additional observations and 
corrections of Clovis's statements on the subject of 
gas-burners, which will not, I think, be wholly de- 
void of interest. At present I refraki 'from farther 
remarks, lest I should appear in the light of an 
advocate of debated claims. Justus.— London, 
May 15, 1837. 

A Steam Tug belonging to the Symington Steam 
Towing Company, was launched on Wednesday last 
(May 24), atler having been very appropriately 
' named, at the suggestion of a punning member of 
the Company, the ** Drag-on.** The boat is of a 
very peculiar shape and construction, and designed, 

• (by her builder, Mr. Ritchie,) particularly with a ^lew 
to dragging a load in her rear. She is to be fitted with 

• a pair of Mr. Symington's paddle wheels, and also 
with his patent boiler; the principal features of 
this latter invention are, that one boiler ^11 answer 
the purpose of two, on board a vessel -^and the pre- 

. vention of priming. 

Valuable Add for Engraver*.— M. Deleschamps 
has written' to the Academic des Scieneet that he 
has accomplished the solution of the following pro- 
blem, for ev^ry kind of biting acids employed in 
engraving. To obtain a clean and deep line, toith- 
out sensibly enlarging the furrow in ordinary en- 
graving, and icithout eating away the sides of the 
subject in engraving in relief. He uses a compo- 
sition of acetate of silver, and hydrate of nitrons 
ether. Immediately after the contact, the acetate 
is precipitated into the lower part of the furrow, 
where it produces a rapid and energetic action. 
The upper parts of the turrow are occupied by the 
nitrous ether, and preserved by its presence. 

New Surveying Instruments. — M. Lalanne, en- 
gineer of the Fonts et Chausies, in France, has laid 
before the Academic des Sciences three instruments 
for topographical surveying, which, if they accom- 
plish all that the inventor promises, correctly and 

' with facility, will be eagerly sought after. To the 
immense number of surveyors, who ate about to 

- commence operations in every part of the United 
Kingdom, under the numerous railroad acts which 
have passed this session, such instruments would 
be invaluable. They are, Ist, a Levelling Instru- 
ment, or Carriage, which it is 09ly necessary to 
run over the ground, the levels of which are de- 
sired, and the section Js at once obtained ; 2nd, a 
Drawing Instrument, which lays down the plan of 
the ground ; and can be mounted on the carriage 
of the Levelling Instrument ; 3rd, a Power-measur- 
ing Instrument, or Dynamometer, which exhibits 
the effort exerted on every point df the line passed 



I C:?* British emd Foreign Patents taken out with economy and despatch ; Specifications, Disclaimers, and 
Amendments, prepared or revised i Caveats entered { and generally every Branch of Patent Business 
promptly transacted. 

I A complete list of Patents from the earliest period (15 Car. 11. 1675,; to the present time map be examined. 
Fee 2s. 6d. ; Clients, gratis. 
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DEAKIN's IM^ltOVED BLAST FURNACE 
FOR SMBLtlNG IRON ORE, ETC. 

Sir,-*-I send you a new plan of a 
blast famacQy for smelting iron-stone, 
ore> &c. 

In the present method of filling blast 
fumaees, 'the whole of the materials for 
making iron, namely, coal or coke, mine, 
limestone, &c., are put into the furnace 
at A. On my improved plan, the mine 
and limestone, will, at first, still be put 
in there; but when the fiimace works 
in a certain state, a pact of the mine will 
be put into it at BB; and also the 
greater part of the fuel used for smelt- 
ing the iron will be put into the fmmace 
at BB, which are flues or pipes from 
2 to 3 feet in width, brought up from 
the bosses of the fimiaces at C C. If 
pipes are used they may be carried up 
on the outside of the stack of the furnaces, 
and may be applied to any blast furnace 
now in work at a small esqiense. When 
this plan is adopted on a furnace being 
repaired, or newly built, the chimney 
flue should be carried up in the furnace 
stack. The coal, or coke being put into 
the furnace mixed with limestone, mine, 
scrofiula^ and rubbish, however free, such 
coal or coke may itself be, when put in, 
as at present at A, it must become im- 
pre|^ted with the filth that acconi- 
pames it, as soon as liie heat begins to 
act; and it is, moreover, consumed be- 
fore it comes down to the bosses at C C, 
and consequently, the power of the fuel 
is destroyed, before it arrives at the part 
of the furnace where it is wanted to 
smelt <the mine { but by putting the fuel 
into the fumace at B B, it will meet the 
blast inthe proper place, free from im- 
purities, and in full strength to melt the 
materials above it. Bett» iron will thus 
be made^ with a smaller quantity of fuel, 
than is done by the ]^pesent method of 
filling blast furnaces. 

DeseriptumoftheEnffraving. — ^A is the 
present feeding place of blast furnace^. 
B B are the pipes or passages through 
which I profNose that the greatest part 
of the fuel' should be put in. There 
must be a damper on the top of these pas- 
sages. C C are the bosses of the fur- 
nace. D D D the tweers, where the blast 
ffoes into the furnace. £ is the hearth of 
the furuaoe. 

Y<mr giving this a place in your ex- 



cellent Magazine, will oblige your obe- 
dient servant, 

Thomas Dbakin. 

Blaenavon Iron Works* 
Aprn 19, 1837. 



CAPTAIN Ericsson's new pro- 
peller. 

The American packet ship '* Toronto" 
of 630 tons burthen, and drawing 14 
feet 6 inches water, was on Saturday last 
towed down the. Thames at the rate of 
full 4i knots an hour against wind and 
tide by an experimental steam-boat, called 
the " Francis B. Ogden," (after Mr. 
Ogden, tiie able and intelligent Consul 
of the United States, at Liverpool,) fitted 
with the new propelling apparatus lately 
invented and patented byCapt. Ericsson. 
The " Francis B. Offden" measures 45 
feet in length, 8 feet beam, and draws 2 
feet 3 inches water without the keel. 
The propelling apparatus is placed at 
the stern, and works entirely under the 
water. It consists of a peculiar applica- 
tion of the old, and well-known prin- 
ciple of the water screw, by which a great 
propellingpowei^s concentrated in a small 
space. Of the degree of power concen- 
trated, no better proof can be adduced, 
than the fact, that the speed of 4^ 
knots against wind and tide, was pro- 
duced by an apparatus, measuring only 
5 feet 2 inches in diameter, and 2 
feet 2 inches wide, and worked by a 
high pressure engine haviiig two cylin- 
ders of 14 inches stroke, and 12 inches 
diameter; and which, during the expi- 
rement, made only 60 strokes per minute, 
and showed a pressure of not more than 
50 lbs. to the square inch. 

Tbe new propelling apparatus consists 
of two short cylinders made of thin 
wrought iron, and supported by arms of 
a peculiar form, which are placed entirely 
under the water at the stem, and made 
to revolve in contrary directions round 
a common centre. To the outer peri- 
phery of each cylinder, there is attached 
a series of spiral planes or plates, which 
may, we understand^ be placed at any 
desired angle, according to the effect 
soi^ht to be obtained, whether^ it be 
greait speed, or great propellkig power. 

The apparatus may be made to ship 
and unship at pleasure ; the engine that 
works it may also be loco-moveabk, so as 
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to be worked upon deck, and on any 
part of the deck ; and in these two pe- 
culiarities, we are inclined to thing the 
chief advantage of this new step in steam 
navigation wiU be found to consist. Sail- 
ing vessels may, by this means, command 
all the aid that steam can give them, with- 
out divesting themselves of any of their 
peculiar fitness for long sea voyages, or 
und«rgoing any change in their original 
construction. 

We subjoin a copy with which we 
were favoured of the certificate given by 
the pilot and mate of the " Toronto " 
of the performance of the " Francis B. 
Ogdai** on this occasion. 

' Packet Sihip Toronto, in the Thames, 
28th May, 1837. 
We feel lUeasure in certifTing that your experi- 
mental steam boat, the ** Francis B. Ogden" has 
this morning towed our ship at the rate of 44 knots 
an hour, through the water and against the tide. 
(Signed) E. Nashly, Pilot. 

H. R. HovBY, Mate. 
To Captain Srlcsson. 



THE NEW SCHOOL OP DE6IGN. 

The -'School of Design'* recommend- 
ed to 15d- established by the late Parlia- 
mentary Committee on the Arts and Ma- 
nufactures, and for which fifteen hun- 
dred pounds were voted by the House 
of Commons, is to commence operations 
on the Ist of June, at Somerset House, 
where the rooms just vacated by the 
Royal Academy have been appropriated 
to the purpose. It is to be under the 
direction of a committee, composed of 
the President and Vice-President of the 
Board of Trade, several of our most 
distinguished artists, a few amateurs of 
some pretension to " taste," and two or 
three rather aristocratic representatives 
of the manufacturing interests. The 
members of the latter class already ap- 
pointed 9xe, Mr. Alderman Copeland, 
who may be regarded as the represen- 
tative for the Potteries ; Mr. Morrison, 
the M. P. for Ipswich, whO| albeit, him- 
self no manufacturer, is to be taken as 
thedeleg«te,We suppose, from the silk and 
fancy trade, in virtue of his dealing in 
such artklies, — ^and Mr. Thompson, the 
eminent calico-printer, of Clitheroe, in 
Lancashire^ Among the artists, Chantrey 
and EasUake, are the most conspicuous; 
and Mr. Hope^ the son of the author of 
AnastasiuB^reprefient&the wealthy patrons 
of art. Tlie dkeotor of the establish- 
ment is Mr. Papworth, the architect^ 



who, it will bfe recollected, wrdis examined 
before the Parliamentary Comittittee; as; 
however, the course of instruction* i^; to 
comprise " light and shade, colouring 
and composition," it is to be presumed, 
that Mr. P. will be assisted by artiats 
more conversant with those branches, than' 
mere architects usually are. It may not 
be too uncharitable to suppose, that 
some of the other witnesses before die 
committee, — ^men who strained a point 
or two to prove the glaring want of a 
" School of Design" in this benighted 
country, — ^will appear again as officer- 
bearers in the new institution. 

The strangest feature of the whole we 
have yet to notice. The cry before the 
committee was for an establishment in 
which " art" should be cheaply dispenaed 
to the working classes; and the Parlia- 
mentary grant was supposed to be made 
for cairying such an object into effect. 
Notwithstanding all this, it is one of the 
regulations of the new " school" that 
each pupil shall pay at the rate c/ifimr 
skiUinffs per week. ITiis is a sum which, 
as the directors ought to be aware, is far 
beyond the means of the working artizan. 
If the rule be persisted in, it requires no 
conjuror to predict that the supposed 
advantages of the scheme will vanish into 
thin air. The idea of most of the wit- 
nesses who recommended such an esta- 
blishment seemed to be, that, if any pay- 
ment were required, one gmnea per an- 
num ought tb^oe the maximum : the rate 
now fixed amounts to nearly ten guineatr 
per annum; a sum which most mechanics 
would look upon as fully sufficient to 
procure them the advantages of the ia- 
struction sought, without the asaitoilce 
of a single farthing from the pubHc purse, 
— and at the same time, one which it is 
absolutely impossible to spare from their 
scanty earnings. The hours of attend- 
ance, also, are at present so fixed, as to 
consult anything but the convenience of 
the workings man; viz. from ten o'clock 
ta four daily. We are informed, how- 
ever, that preparations - are making for 
opening an evening school, and at thatf 
perhaps, the insuperable barrier of the 
four sniHings per week may be removed. 
Until that is the case, the " School of 
Design" wiU be open to the labonriug- 
classes in name alone, — and wiU con^ 
stltute a mere mockery of the expected 
boon. It were as well indeed, that thd 
working^ man should, according to the 
K 2 
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principle laid down at the foundation of 
the London Mechanic's Institution, dis- 
dain to receive instruction on any other 
termfe than paying for it; — but it is 
rather too bad to tempt his indepen- 
dence, by talking roundly of furnishing 
him with gratuitous instruction in the 
fine arts, and after all, to charge liim ten 
guineas a year by way of a trifling ac- 
knowledgment I 



MR. MACKINTOSH'S ELECTRICAL 
THEORY. 

Sir, — I am somewhat apprehensive 
that the remark of your correspondent, 
Mr. Munro, is correct with respect to 
the prolonged discussion which has 
taken place in your pages upon the 
*• Electrical Theory." I shall therefore, in 
the present communication, so far at 
least as my own lucubrations are con- 
cerned, endeavour to draw that discus- 
sion to a close. I am the more determin- 
ed to adopt this course, seeing the hue 
of argument, if argument it may be 
called> which is followed by your able, 
but uncandid correspondent, Kinclaven. 
My object in this controversy has been 
to draw his refutation from his own 
lips. I have done so as far as the sup~ 
posed primitive impulse was concerned. 
fie gave that up at last — when the point 
could be no longer evaded. 1 therefore 
very naturally imagined that we shoidd 
hear no jnore about a " primitive im- 
ilaven knows very well 
al system could not be 
ut this first push; we 
his last, that he again 
servant, and actually 
a formula, for which I 
never asked hhn, to enableme to deteniune 
thi necessary force of the primitive im- 
pulse I It yvjUl be quite time enough to 
take the formula into consideration, 
wlien Kinclaven has brought forward 
some proof, that the planets ever did 
receive the impulse of which he speaks. 
Kinclaven says, " had Mr. M. been 
conversant with a few of the first articles 
of the First Book of the Principia, he 
would have found directions for find- 
ing the primitive impulse." Singularly 
enough, another learned gentleman, who 
is msmfdlly attacking the electrical theory 
in a different quarter, has these words,*-^ 
** If Mr. M. had ever read the Principi^ 
he would have known that Newton says 



nothing whatever about a primitive in^- 
pulse ; that it forms no part of the Newr 
tonian system." When these profound 
philosophers can agree between them- 
selves, I will answer them upon this 
point. 

Again, Kinclaven says, ** In the case 
of a body moving in tne circumference 
of a circle, had he been acquainted 
with the first principles of Dynamics, he 
might have discovered a method of solv- 
ing his own question." Well, let us 
see. 

In the accompanying diagram : Let a 
body, A, be acted on by two forces at the 




same instant, one of which, acting alone, 
would cause it to move uniformly over 
the line AB in a given time, and the 
other acting alone, would cause it to 
move over the line A C at right angles 
to A B, in the. same time ; then the 
moving body will describe the diagonal 
line A B, and at the end of the ^ven 
time, wiU have arrived at the point D. 

Now I presume that Kinclaven does 
not rec^uire to be told, that any two side^ 
of a triangle, are greater than the third 
side; and therefore, I suppose he will 
admit that the line A D, which the body 
under the action of the two forces has 
described, is not quite so long as the 
two hues A B and A C taken together. 
How is this, Kinclaven ? I will tell you. 
A portion of the momentumy which would 
have carried the body over the Une A B^ 
has been destroyed oy the force acting 
in the direction A C, and a portion m 
the momentum, which would have carrie4 
the body over the line A C, has beei^ 
destroyed by the force acting in the di- 
rection A B ; therefore, the joint effect 
wl^ch is represented by the hne A D, is 
less than that which is due to both 
forces, because, in conseauence of the 
two foicces interfering witn each other, 



Digitized by LjOOQIC 



MR. MACKINTOSH S BLBCTRICAL THBORT. 



133 



A portion of the momentum of each has circle round this diagram thus — are the 
been destroyed. conditions changed by this addition ? ' 

Now, Kinclaven, suppose we draw a Let A represent the sun, and B ihp 




earth ; then the line of attraction acts in 
the direction B A ; let the force with 
which B is attracted towards A be equal 



seauence of the undulation of the earth 
in ner orbit, the effect upon the momen^ 
turn is continually varying, but the 
entire effect is precisely the same as if 
the orbit were a perfect circle. Now> 
Kinclaven, if the ei^th's orbit were a per- 
fect circle, would the momentum denved 
from the supposed primitive impulse 
remain for ever undiminished, notwith- 
standing that gravity (actii^ at right 
angles to the momentum as m the wa^ 
grams which accompany this letterj.is 
constantly tending to its anmhilia1:i)9n ? 
This is the question which l.havo put 
to Kinclaven, which he has ,not , ynt 
answered, and which I defv l^m <t<^ 
answer in a fair and ^wdi4< i?mu(M^rf 
without upsetting his whole isystom*. . .,. 

Kinclaven must not ^suppose tha;t ^ipy 
objections to th^ §ystiHawhiqh hei ]iy^ 
holds are confined to these ; I epn^d veiy 
readily introduce ^ few morOi tp jbis 
notice. The following m^y «enfe ^. a 
specimen^ aUhongh, it ifto^ji^ upon.whioh 
I do npt pl^Qp ^m very great i^jp^rt^fice 
-^W^ar^told, t^atr-t • 
, Space is. a. vacuum; and that*- , i ,, 

Uglxt is 9, fluid isE[uingifrom th^i f^^ 
^d filling thfr whp^ sojar jsys^m.,^ , , . 

;That is ;, spac^ ;s ^vacuum filled w^ith 
a fluid.', i^ow tW. fropi the imd of ,m 
IrisnmJM^ ,w,o^il4 he considered a yery 
capital bull, biU as it fonjop a^, part of w 
lieWtpnis^n «yst^, it i§ ^ he rpeeivj?^ 
as su'blime philosophy. 
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I shf^l not take up your valuable 
pages in replying to Kinclaven's last ; as 
it appears to me that his observations 
are wholly beside the argument. I deny 
that the planets ever did receive the 
mechanical impulse of which he treats, 
and therefore 1 do not at present require 
his formula. 

In conclusion, I beg to thank your 
several correspondents who have favour- 
ed us with their remarks upon the elec- 
trical theory — Kinclaven amongst the 
rest; I honour him for his indomitable 
spirit ; right or wrong, he is determined 
he wiU not be beaten. Not forgetting the 
** fastidious" Nautilus. By the bye, if 
Nautilus should at any time think of 
coming to London, let me recommend 
to him to put the bottle of crusted port 
to which he formerly alluded, in his 
portmanteau, that its contents may be 
discussed. I have no doubt that Kin- 
claven will as as willingly take a part in 
such discussion, as he has done in that 
upon electrical theory. 

Yours respectfully, 

T. Simmons Mackintosh. 



griffin's blbctrombter. 

Sir, — ^I beheve no adequate means 
have have hitherto been discovered of 
measuring with any degree of precision 
the absolute quantity (without reference 
to intensity) of electricity contained in a 
charged battery. I have turned my at- 
tention to the subjeet, and long since 
formed the leading idea of the Elec- 
trometer of absolute quantities, about to 
be described. It is fpunded upon the 
generally admitted fact, that the quantity 
of electricity communicated to one coat- 
ing of a battery is equalled within a very 
minute proportion by the quantity give^i 
off by the other coating. This latter 
quantity being measured, will therefore 
furnish a pretty accurate measure of the 
former. To effect this, the battery nmsJb 
be insulated, and itsouter coating Siiffereii 
to give off its electricity to a self-dis- 
charging jar: In the process of charging 
the battery, whatever he the intensity ^ 
the electricity contained in it, for every 
absolute 'quantity communicated to one 
coating, a similar quantity will be parted 
with by the other, and assuming this 
Quantity to be just sufficient to disdiarge 
the self-discharging jar, so as to dis* 



charge itself the number of tunes that 
jar does so discharge itself, will be a 
direct measure of the absolute contents 
of the battery. 

I do not pretend to describe a perfect 
instrument, but only to give the leading 
principles of it, with such minor sug- 
gestions as occur to me. The meter jar 
idiould discharge itself at a very low in- 
tensity, that the electricity art ead e d to 
p«ss into it, may pot be dissipated, by 
passing slowly from one of its coatings 
to the other, or from the emitted side of 
the battery into the air. 

For the same reaspns the coatings of 
the jar should be far apart, and the 
emitted side of the battery should be 
free from aU points and roughness. The 
jar should, in consequence of its dis- 
charging itself at a low intensity, be large 
enough to give sparks at sufficiently 
long intervals of time, to be easily 
counted when a large machine is used. 
The discharging knobs should be of a 
metal the least liable to be acted upon 
by sparks, and should be inclosed in a 
glass tube to exclude the dust and damp ; 
and if the tube, and jar also, be ar 
tight, it would perhaps be better, in 
order to prevent the discharge being 
affected by changes in the density and 
dampness of the air. 

The communication of the battery with 
the prime conductor shotdd be quite 
perfect, the electricity never posing by 
sparks. The generajtipn of the elec- 
tricity should also be rejgular, to prevent 
irref^ilar and extraordinary undulation 
of the fluid communicatea to the re- 
cipient coating of the battery, ancj 
causing correspondent undulations of 
that passing from the constant coatinf 
thrbugb the meter. A paeans shoiilql 
also be veiy carefully d)9vised of forming 
a standard ipeter, to represent unity, a 
' ' ^ ' '- - ^" " ^ "^' md ex- 

e. This 
using a 
jmpera^ 
circular 
ter (one 
pie and 
f them- 
so of a 
md the 
lin dis- 
tances apart- 
Such a standard being once formed 
and preserved in a public institution. 
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qH Otto meters otherwise constracted, 
imght be reg*date4by it, by having their 
dischargrin^ balls set by a micrometer 
screw, to discharge with the same, or any 
multiple or aliquot ^uaBtity of electricity. 

To compare this standard electro- 
: meter, with otheors^ a coating of each of 
two exa^y similar plates of air imaht 
be made to communicate, one with a 
prime conductor; the other two coatings 
to communicate, one with the standard 
electrometer, and the other with the one 
to be regulated by it. One of the balls 
of the ktter should be moved till it be 
discharged at the same instant as the 
standard meter ; or (if it cannot be made 
to do so), till it is uncertain which will 
discharge first. Between every trial, the 
electricity to be, of course, completely 
discharged. The whole apparatus, should 
sdso, during the operation^ be placed at 
a distance from the machine and from 
every other substance capable of inter- 
fering by induction. 

Unless every part of the battery coat- 
ings be very far apart^ I doubt if this 
electrometer would do with high inten- 
sities, as the electricity would pass over 
the uncoated part of the battery, from 
the recipient to the emitted coating, and 
add to the absolute quantity of fluid 
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passing through the meter; but this 
source of error might, I ^hink, be ob- 
viated by a ring of coadng passing round 
the battery jars near the outer coating, 
and communicating with arowpf points, 
suspended by silk, at a distance from the 
battery. If the rings communicated 
with the earth, they mi^ht occ^ion da- 
mage by a spontaneous discharge thi^'ough 
the meter. 

I have thought that a balance with 
knobs might be usefully placed between 
the discharging knobs, and made to 
move an index ; but the beam must be a 
very delicate one ; and the probabilities of 
inaccuracy from friction and other causes 
seem to more than counterbatance the 
trouble of counting the sparks. 

My situation does not enable me to 
make accurate experiments, and the only 
one I have tried is, in comparing the 
sparks that passed while cheurging ajar 
with those that did so while discharging it 
gradually by a point. When that jar, was 
not highly charged, and every care used, 
the niunber of sparks out and in were 
equal. 

The following sketch of my own in- 
strument, such as it is, may serve to 
illustrate : — 

A is the meter jar. 



B an Uaa de Cologiie bottle> air tight. 
C D a metallic sole to> receive the bot- 



toms of A and B, and fastened to £F. 
. £F a platform to ke^fi all steady. 
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a a a metallic commuhication from the 
meter jtae to the ball b, 
^ ^ the knob of the jar. 

cis the discharging knob communi- 
cating bjr the brass tube e through the 
bottom of the bottle with the metallic 
sole, and the coating of the jar. 

ddtae two removable metallic forks, 
on which is laid the charging jar, when 
one only is used, as the r^iest mode 
of Insulation. 



/ is a wire going to the rubber to en- 
sure perfect freedom of motion for the 
fluid. 

A jar with two necks, would perhaps 
be better, and be more simple, one neck 
to communicate with the prime con- 
ductor, and the other to receive the tub« 
containing the discharging knobs. 

Charles Griffin. 

April 22^ 1837. 



FIRES IN PARIS. - 



Sir, — ^Through the kindness of a friend, 
I am enabled to hand for insertion in your 
Marine the following particulars of 
the Farisian fires for the last six years. 
The present report is issued by the Com- 
manoant of the Sapeur-Pompiers, or 
military firemen of Paris, who are noted 
for their numerical strength, and for the 
excellent state of discipline in which they 
are constantly maintained, as well as for 



their general success in dealing with con* 
flagrations. 

They are, however, nearly as much 
inferior to the firemen of London in re- 
spect to their machinery and equipments, 
as they are superior in point of numbers 
and training. 

I remain. Sir, 

Yours respectfully, 

Wm. Baddeley. 



A List of Fires of every description which took place in Paris during the Years 1831 
to 1836, both inckidea, and the principal Casualties attending them. 
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The small nvunW of fkemen killed and wounded, is attributable to the expertness 
acquired by the men in ithdr daily driHs.^ 



GHKGOItY'S LBVfilR FOB FIRE-ESGAPBS AND SCALIKG-LADDBA JOINI^S. 

Sir, — Ths^ accompanying sketch is il« n 

lustradye of ^ apparatus that has been p 

designed fpir the puiposes of either mak* rs 

ing or bre?kkiAff w jpints of die portable oi 

fire-escape^laddersy on. the principk of oj 

the militarv sicaling ladders, which have w 

been alreaay very folly .d^scribed in your si 



^ lus apparatus is tbeiinventum of Mh tl 

John Gregory^ of fire-escape celebrity, fi 

many of whose mgenious. eOBtiivmuicii ' n 

for various human^^ purposee hsj^e been a 
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is placed on the top step of the lower- 
' most ladder, with the lever d, above the 



bottom step of the upper lad4er»^ and 
the handle pushed upwards. S^ the 



contrary, if the joint is to be undone, 
the end of the lever d is placed beneath 
the round, and the handle pulled down- 
wards, which instantly raises and un- 
ships the ladders. 

After beinff joined up for several hours 
in the wet, these ladders are very apt to 
set fast, and the joints are separated with 
difficulty ; to obviate the inconvenience 



arising from this cause, the present aj)« 
paratus was designed, and from practi- 
cal experience I can state that it fully 
answers its intended purpose. 
I remain. Sir, 

Yours respectfully, 

Wm. Badd&lby. 

Wellington-street, BlackfHon Road, 
May 30, 1837. 



DR. Morrison's chinbse library. 



There is no other Asiatic nation from 
which Europeans can ever expect to 
learn half so much in practical science 
and the useful arts, as the Chinese. The 
means of information on these subjects 
accumulate every year more and more 
in our hands, and a most important ad- 
dition has very recently been made to 
their nimiber. At a meeting of the pro- 
prietors of the University College, (or, 
to use its former appellation, the London 
University), on May the 20th, it was 
stated that the destination of the late 
Dr. Morrison's Chinese hbrary had been 
t was to be 
; establish- 
ipear to be 
ly rich in 
y the late 
gory). The 
lost singu- 
whether it 
idit, on the 
ally formed 
md on his 
f twelve or 
^ „ , jen by him 



to the public, in connection with an esta- 
blishment called the "Language Insti- 
tution," in which he taught Chinese 
ffratuitously to all who gave a pledge to 
aevote themselves to missionary labours 
in China. The institution drooped, and 
on his second departure fox Asia, died a 
natural death; the books were transferred 
to the premises of the Church Mission- 
ary Society, first in Austin Friars, and 
then in Bloomfield-street, and there they 
have remained till now, packed up in 
boxes, and made no use of whatever. 
An offer to purchase the library was, \t 
appears, made by the RoyeQ College ait 
Paris, which, it is said. Dr. Morrison 
rejected ** l^th indignation,'* being anxi- 
ous that the stores he had collected should 
be made subservient to the purpose of 
promoting the study o( Chinese in his 
native country. ** Indignation" is not the 
right word; — there was nothing improper 
in the offer of the French, who, on the 
contrary, did themselves honour by the 
desire mey shewed to obtain the means 
of extending knowledge; while Dr. Mor- 
rison did himself still more, by his noble 
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peraerei'ance in a wish' to benefit and 
enlii^hten his countryman, at a time when 
their apathy might weU have made him 
indignant. In 1834, Dr. Morrison died ; 
his family was left in some degree unpro- 
vided for J to raise a fund for their sup- 
port, an attempt was made to dispose of 
the librsury to some of oiu* great public 
'institutions, and this attempt was unsuc- 
cessful. The Tihistees of the British 
Museum were at that time, at the sug- 
gestion of the Chancellor of the Exche- 
quer, expen<^g £760 on the purchase 
of a single volume — a curious ancient 
copy of «ie Bible ; but neither Trustees 
nor Chancellor coiQd be brought to sanc- 
tion the expenditure of £2,000 for the 
purchase of a library of several thousand 
volumes, rich, there is no doubt, in curi- 
ous information, and superior to any 
tiling else of the same kind in Europe. 
It i» well that while we are forced to 
blush for the incomprehensible niggard- 
liness of our public institutions, we have 
it in our power to record an act of the 
most generous and enlightened pubhc 
spirit, on the J)art of individuals. When 
the authorities of the Museum had de- 
clined the' accjuisition, a subscription 
was raised, chiefly among the personal 
friends of Dr. Morrison, for the purpose 
of purchasing the library, and oi pre- 
senting it to some public institution of 
the metropolis, which would undertake 
to establish a professorship of Chinese. 
It is on the c<mdition of appointing a 
pressor of that language for the term 
of five years at least,'at the rate of £60 a- 
year, that the- library has become the 
property of the London University. 
From this short statement of the history 
of this library^ it is evident that a debt 
of gratitude i» owii^ to the memory of 
the late Dr. Morrison, not onlv from all 
Chinese students in Eogland, out all to 
whom the honour of their country is 
dear. There is. also another and a hving 
name to which^ perhaps, even greater 
reelect is due. The learned translator 
of the Laws of China presented his own 
library of Chinese works, consisting oif 
nearly a thousand volumes, to the Royal 
Asiatic Society.* As a Trustee of the 
British Museinn, he urged his brother 
Trustees, earnestly, but in vain, to die 
purchase of Dr. Morrison's collection, 
though conscious that it edipsed the 
glory of his own; and when they re- 
fused, he, as a trustee of Dr. Morrison's 



4;ollection, inrolled and liberally contri- 
buted to the subscriptioBf which has led 
to its being placed in a public establish- 
ment. For all this we are indebted to 
Sir Georgb Staunton. 



ON THE PHENOMENA ATTENDING 
THE EVAPORATION OF WATER BY 
HIGHLY HEATED METALS, AND 
INFERENCES AS TO THE PROPA- 
GATION OF STEAM UNDER PRES- 
SURE. 

Sir, — It is a well known fact, that 
metals gradually heated above 212° will 
evaporate small quantities of water, more 
and more rapidly, until a temperature is 
attained (varying with different metals, 
and under different circumstances, from 
about 300° to 500°), at which the ra- 
pidity of evaporation is at a maximmn ; 
afiter this the water is repelled and se- 
parated from the sur£sice of tibe metal, 
-iffld th^ evaporation is retarded; and a 
continued increase of the temperature 
further delays the dispernoa of the 
water. 

The inve8ti|ration of this subject ia of 
conaiderable importance, inasoroch as 
the boilers of locomotive engines are 
frequently heated to temperatures suffi- 
cient! to produce these effects on small 
quantities of water/ under the natoral 
pressure of the atmosphere* It is also 
a matter of interesting conjecture, wiie- 
ther the phenomena in question would 
interfere with the propagatioa of steam 
under such pressures as woiild render 
the boiling point of the water, and con- 
sequently the heat of the boilor, equal to 
the temperature of repulsion in an open 
vessel. With reference to these con- 
siderations, I am induced to suggest the 
followingexplanations of the phenomdia. 

In the process of ebullition, every g^o- 
*bule of steam formed at the heatinff: sur- 
face, must^ pro tefnpore, displace here- 
from an. equivalent bidk of water, and 
the more rapidly the globules are formed, 
at the greater number of points will ^e 
water be dis{daeed. Hence,. dtcErefere, 
if the heat be coaamunicated to the^water 
with such rapidity^ as to effect the mb»2- 
taneous pro<kiction of steam ateiwry po^it 
of the evaporating smface, steam mnst 
also necessarily e^st at every point be- 
tween such surfaee and the water. Thus, 
then,. I conceive, tlu^t owing to the ra- 
pidity witb wluch vapour is ibrmed at 
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Ahe under surface of the water, a stratum 
of steam is maintained between it and 
the metal. 

Heated metals exert no such repulsion 
on solid bodies, however light they may 
be; neither do metals, at temperatures 
sufficient to produce the effect on water, 
repel other hquids whose boiling points 
exceedthatofwat^. Aconsiderableexcess 
in the heat of the metal above the tem- 
perature at which ebullition, or the pro- 
duction of steam commences, is in all 
cases essential to the effect, from which 
it is manifest that the phenomenon is at all 
events in some way or other attributable 
to the formation of vapour ; and I think 
the effect cannot be ascribed to this cause 
in any other way than that I have men- 
tioned. 

I shall now endeavour to show how this 
rapid production of steam at the heating 
surface, to which I attribute the separa- 
tion between the water and the metal, is 
to be reconciled with die fact of the dis- 
persion of the water being at the same 
time retarded. 

So long as the water remains in con- 
tact with the metal, the steam formed at 
the heatinff surface ascends thro\igh the 
water, and in its progress dif^ses the 
•redundant heat which it acquires by con- 
taot with the heated metal; and thus 
vapour is produced not only at the sur- 
face of the metal, but also throughout 
the mass of the wator ; but as soon as 
the water is uplifted -from the metal, the 
heated steam is enabled to escape from 
the space intervening between the water 
and the metal, without passing through 
the water, whereupon the evaporation 
which had previously proceeded, as well 
at the heating surface, as also through- 
out the body of the wa^ter, becomes cofi- 
Jhed to the hueating surface, and the dis- 
pgimon of the water is therefore neces- 
sarily retarded. . . 

When a lump of red-hot metal is par- 
tially immersed in a vessel of hot* water, 
thesepaiation which tidces pkee betwten 
the water and the metal enables the steam 
formed at the heathig sur&ce to escape 
without passing through the water. Un- 
do: these drcmnstances, I find by ex- 
periment, tibat the evaporation does not 
anive at its maximum^ until the metal 
has parted with t^e most of its caloric, 
and has come into contact with the water. 

* Hot water must be used, otherwise the steam 
will be condensed as fast as it is propi^ated. 



But when the heated m^^hwkoify sub- 
merged in the water, in which case tbe 
steam formed at the suriace <oi the ourtal 
is compelled to ascend Ihrpiigh the neater, 
then the evaporatio^i, imUm cif increas- 
ing as the tmnperatuire subsides, is most 
rapid when the metal is hottest, ,and gxa- 
dually diminish^^ as the wtetal cools. 
. As to the evaporation being further 
retarded by the continued increase of 
the temperature after the sepacajtAon 1ms 
taken place, Uiis, I thinli;, i$ (^wixig to 
the interposii^ stratum of ^ateam being 
expanded by the incarea^ed heat^ and the 
> water being thereby removed to a greater 
distance f^m the heated metal. 

The non-appearance of vapour when 
water is thrown upon very intensdy 
heated metal, has induced some people 
to suppose that no steam is actually pro- 
duced. The fact, however, is, that the 
water is always more or less rapidly eva- 
porated ; but the steam produced being 
neated by its contact with the metal 
greatly above the temperature necessary 
to majntain it in the state of steam, is 
dissipated in the atmosphere before it 
•beeomes sufficiently cooled to suffer any 
condensation, and be thereby rendered 
visible. 

From these observations, the fc^owing 
inferences may be drawn : — 

1st. That tne separation between the 
water and the evaporating surface can- 
not take place in the boiler of a steam- 
engme, until tiie tempeiaJbure ol the 
boUer exceed the boilmg point of the 
water, however that boiJUng point may 
be rendered b^r pressure. 

2nd. That eince pressure would dimi- 
nnh the volmx^ of the steam formed at 
ithe heating surface, it would also render 
a more rapid evapovation, and. a greater 
excess in the tempemtune of th£ metal 
above the boiling point (^ As water, re- 
quisite to produce the effect.. 

3rd. That although the separation be- 
tween the water and the boiler, would 
doubtless impair the efficiency of the 
fnd, that is to say, would rend^ the 
rai^dity of the evaporation less than 
commensurate with the intensity of the 
fire — yet the evaporation would not be 
actually diminisMd by increasing the 
heat, unless soda, a separation were es- 
tablished between the aides and* bottom 
of the boiler as would permit the escape 
of the steam without passing through 
the water. 
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I do not wish it to be understood that 
I dawn ori^ality for all the suggestions 
contained in this letter. Many persons, 
among others, your scientific correspon- 
dent; Mr.Tomhnson, attribute the sepa- 
tion between the water and the metal, 
either wholly or in part, to the interven- 
tion of a stratum of steam; but I am not 
aware that the existence of such a stra- 
tum has received the explanation I have 
given it. 

I shall be glad if any of your corres- 
{MXidentSy who have paid attention to 
the subject, will point out the objections 
wMdi may exist to the explanations I 
have offered for the phenomena in ques- 
tion, and to the inferences I have de- 
duced therefrom- 

W. G. A. 



REPORT FROM THE COMMITTEE ON THE 
- LONDON AND BRIGHTON RAILWAY BILLS. 

Lord George Lennox reported from the 
Committee to whom the sereral bills for 
making a railway from London to Brighton 
wett seyerally referred, and to whom several 
petitions against such lines were referred, 
and who were instructed by the House to 
make a spedal Report ** of the engineering 
particulars of each of the four competing 
IjjEies, to enable the House to determine 
which to send back, for the purpose of hav- 
ing the landowners heard and clauses set- 
tled." That, in compliance with such in- 
struction, they have agreed to the following 
Report: — 

The first, second, third, and fourth re- 
solutions required by the standing or^lers of 
the House, do not relate to engineering par- 
ticulars. 

Fif)^ ResOlutk>n. 

StipheMon's £.^«.--That the line pro- 
posed by IMDr. Stephenson is R cot^plete and 
inlJegfal li»e from the junction with the 
Sottliiampton rWlway^atiWlmWedon ixi the 
Depdt'in 1^ ^^sh of Hove, with a f^rthei^ 
extention of 44 yards into^ the parish of 
Brixton. 

The Direct Lifi^.^^th^ Une proposed by 
1^ John Rennie and Mr. Rastriek is a com^ 
pleto and integral line from its juncttoii 
with the Groydon railway, near Groydon, to 
Church^t*'eet, BHghton, Rear the centre of 
the towR< , '• • 

South'EastemlMB.'-^The Souttt-Eastern 
Brighton; Lewes, andKeWhave^RaMway, is 
a oomplete >and integral fine from its jtmc- 
tion with tike Dover Railway at Oxted, 19 
miles south of Loddonvten^wp Dorset Gar- 
dens, Brighton. 

Gibbe's Line. — ^The Une proposed by Mr. 
Gibbs is a complete and integral line from 



its junction with the Croydon Railway td 
North-street, Brighton. 

Sixth Resolution. 
That there is no competing line of in- 
road now before the Committee, except 
those above stated. 

Seventh Resolution. 

Stephenson's Line.— T\!iAt there is no 
plane on Stephenson's line proposed to be 
worked by assistant engines, either stationary 
or locomotive ; nor any such plane on that 
part of the Southampton line adopted in con- 
nection with this Une. 

The Direct Ztne.— There is no inclined 
plane on the direct line between Croydon 
and Brighton, or on its branches ; but there 
is one on the Croydon railway proposed to 
be worked by an assistant locomotive engine, 
the length of which plane is 2 miles 48 chains, 
and the gradient is 1 in 100. 

South-Eastern L«»«.— There are no planes 
intended to be worked by assistant engines, 
stationery or locomotive, on this line ; but 
it also adopts the Groydon Railway as its 
outlet, on which is the plane above stated. ' 

Gibbs' s line.— There are planes on this 
line which will be required to be worked, 
either by assistant engines; stationary or 
locomotive; but this fine also adopts the 
plane on the Croydon Raibvay above de- 
scribed. 

Eighth Resolution. 

That there are no pecuKar engineerteg 
difficulties on either of the proposed lines. 

The total amount of earthwork upon each 
of the lines is as follows :— * 

Cubic Yards. 
Stephenson's Lmc . . 6,023,000 
The Direct Line .... 9,250,295 
Branch to Shoreham . 495,920 
Lewes.... 1,070,642 



-Newhaven. 1,129,294 



.11,946,161 



Cubic Yafds 
South-BastemLine.. 8,S93,890 
Branch to Lewes .... 251 i53S 

1,571,074 



Gibbers line ...... . 8,496,444 ^ ^ 



10,^ie,^5W® 
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(funded sand and sandstone ; the breadth of 
both tunnels is 23 feet, and the height 27 
feet. 

The strata through which these tunnels 
pass have been mentioned ; the clay is not 
a peculiarly favourable or unfavourable soil, 
and the indurated sand and sandstone are 
favourable. 

The tunnels will not require ventilation 
«XiQept from the apertures. 

The Direct Line. — ^That there are two 
tunnds (m the main line, one at Balcombe 
470 yards in length, and the other at Clay- 
ton 850 yards in length. These two tunnels 
are of the respective height of 30 feet, and 
of the respective width of 24 feet; the strata 
through whidi they pass are exceedingly 
favourable^ and from the shortness of the 
tnmiels they will ventilate themselves. 

There is a tunnel on the Lewes branch of 
875 yards long, of t)ie height of 20 feet, 
and of the width of 16 feet. An archway 
on the Newhaven branch 120 yards long, of 
the height of 50 feet, and of the width of 
16 feet. The strata through which they 
pans are exceedingly favourable, and they 
will ventilate tiiemselves. 

Souih^£€utem Line. — ^There are five tun- 
nels on the main line, of the respective 
lengths of 640 yards, 880 yards, 200 yards, 
200, and 570 yards. There is also a tunnel 
on the Newhaven branch of 150 yards ; these 
tunnels are proposed to be 25 feet wide, and 
30 fleet high. The strata through which they 
pass are peculiarly favourable. The three 
longest tunnels are to be ventilated by shafts. 

There are also two tunnels on that part of 
the South-Eastem Dover line which is adopt- 
ed as the outiet £or this line, viz. one at Rid- 
dlesdown of 807 yards, and one of 2 miles 
312 yards at Oxted. 

Gibb8*s ii«w,*— There are two tunnels on 
thi9 line, one at Mertsham of 1364 yards in 
length ; the tunnel is double ; each passage 
is proposed to be 27 feet 6 inches high, and 
15 feet wid«^ and will be ventilaited by two 
shafts ; the stratum through which it passes 
i^Heivnnirifale. The other tunnel is at Hor- 
sham, 924 yards* long, 24 feet widei, and 25 



The Direct Ltnc-r-The ginwlient^ . dn 'the 
main line and branches ore favouralde, the 
steepest gradient being 1 in 264, 'or 20 feet 
per mile ; the smallest radius^ of a curve on 
the main line is one mile, except at the 
depot at Brighton, where there is one of 
three quarters of a mile radius. There' are 
two curves on the Lewes branch, of three 
quarters of a mile radius, aind 6ne' of a 
quarter of a mile radius, where it Joins th6 
main line. There is alto a cu^e on the 
Shoreham branch, of a quarter of ' a mile 
radius, where it joins t^e m^m Ikie* 

South'EMtem X/tnff.-^The gradtents und 
curves on the main line are favourable, the 
steepest gradient being 1 in 264, or 2^ feet 
per mile ; the smallest raditts of a curve i$ 
one mile. The steepest gradient on the 
Lewes branch is 1 in 228, or 22 feet in a 
mile. On the Newhaven branch the steepest 
gradient is 1 in 203, or 26 feet in a mile. 
The smallest radius of a curve three quarters 
of a mile. 

Gibbs's Line.^-The gradients and curves 
on this line are favourable, the steepest 
gradient being 1 in 230, or 16 feet per mile. 
The smallest radius of a curve is one mile, 
except near the dep6t at Brighton, where 
tiiere is one of three quarters of a mile 
radius. 

Eleventh Resolution. 

Stephenson's Xme.— The length of Ste- 
phenson's line, f^om the junction with the 
Southampton Railway to its terminus at 
Brighton, is 49 miles 1452 yards ; from 
Nine Elms, Vauxhali, to tiwe junction with 
Stephenson's Mne, is 5 wiles 660 yards. 
The total distance from Nine Elms to 
Brightcm is ^b- mile8»'352 yards. 

The Direct !/«««; —The length of the 
main line fhxm its jUnetioR wi^h ^e Oroy- 
don Railway is 41 miles, 59 chains ; and 
from its termisKs at {;4)]id0«l-bridge to its 
terminus at d^uftBh-stmet, Bidghl^on, 50 
miks, 62 chains* The length o£ i(he. btianeh 
to, Lewes ^ 7 milesi; the .lepgtji 'je^ tilna 
branch to Newhfttjen is>.6 mUesit. 75 isbions ; 
the length of the^bKanck'te; Si^rehmn ii 
5 miles> ^8 chains , / f ^o . , 

South-Eastem Line.—Th.Q lengji^k of ^ 
ViW line ta Brighton- ie <a2 mile» «nd 3 
chains ; and from the point of jttneliioti ,at 
Oxted to London-*brtdge, is ^0 milea i miak- 
ii^ the total len^h 52 mile^^ 3 chains.- Ths 
length of tib^ branch to Le^s is 2 miles, 67 
chains. The length of the branch t© New- 
haven is 6 mileSi 41 chidns* 

Gjii»'* JUwe.-^The length of the line to 
be constn^m^tad is 47 miles, 56i> chainst, and 
the whjc^te dist^mae i^om Lcmdon-bridge to 
the temunns.at North-street, Brighton, i« 
56 miles, 77^ miles. 

Twelfth Resolution. 

Stephenson's ZwM»— That Stephenwm-i 
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line » a lit liile in an engineering point of 
view. 

The Direct Line. — That the proposed 
main line and branches are fit lines of rail- 
way in an engineering point of view. 

Sotiih'Eastem Line. — ^That the line is 
well fitted, in an engineering point of view, 
for the porposes intended. 

GOfbye Line,-^Th&t this line does not 
appear well fitted, in an engineering point of 
view, for the purposes intended. 
Tfaorteenth Resolution. 

None of the proposed lines of railway pass 
on alerel any turnpike or highway. 
Fourteenth Resolution. 

Stephenson* a Lime.. — The amount of the 
estimate of the cost of this line is £\ ,000,000, 
including the land, and £lQ per cent, for 
contingencies; which is adequate, and ap- 
pears to be supported by evidence. 

The Direct Line. — ^The amount of the 
estimate of the cost of the main line is 
^^'897,073, and of the branches j^302,8d3, 
including the laind, and ^10 per cent, for 
contingencies ; which is adequstite, and ap- 
pears to be supported by evidence. 

South^EeteiemLine. — ^The amount of the 
estimate of the: cost of this line and brandies 
is j£l ^00,000, including the land, and j^lO 
per cent, for contingencies; which is ade- 
quate, and jqppears to be supported by evi- 
dence. 

Gibb^e Lime.^^The amount of the esti- 
mate of the co«t of this line as deposited in 
the Private BiU Office, is ;^950,000 ; but 
the cost, as proved in endenoe^ is as follows, 
viz. : — 

For the works on the line . . j^7 70^335 

For hmd 193,466 



^63,801 

This does not include the usual £\0 
per cent, for oontiiigencies* amounting to 
j^77,ty33 ; t^e esdmafee is therefore inade- 
quate, and is not supported' by evidence. 
Fifbeenth Reaolutfon* / 

Stephenatm'e Zine.— That tiK estimated 
charge of the ammal expenses of Stephen-, 
son's line whto cerapkted is £40 per cent, 
on the gross ammal- income. 

TAe Dired i:iiie.«~That the estimated 
annual expenses of this line is ^50 per cent, 
on the g^ss income. Tkut engineer of the' 
Direct Hne stated that he oonsidered it pru- 
dent to estimate tixe annual expense of all 
railways at ;^50 per cent, upon the gross in- 
come, and tiierefore estimated the annual 
expense of the Direct Hne at that sum. 

South^Eastem Line. — ^The annual out- 
goings of the proposed South-Eastem line, 
in rates, taxes, agency, maiiagement, collec- . 
tion of tolls, 'carriages, and maintenance^ is 
estimated at j^500 per mile. 



Oibbe^e Line.^The estimated (duuFge 0f 
the annual expenses of this railroad, when 
completed, is £40 per cent, on the grosa 
annual income. 
Sixteenth and Seventeenth Resolutions. 
These resolutions do not relate to en- 
gineering particulars. 

Eighteenth Resolution. 
Stepkeneon*8 Line. — That the engineers 
examined in support of Stephenson's line 
were Messrs. Robert Stephenson, George 
Parker Bidder, Charles Vignoles, John Dixon^ 
Peter Sinclair, I. K. Brunei, and Thomas 
Grainger. 

TAe Direct Line. — ^The engineen? examined 
in support of this line were Joseph Locke^ 
WilMam Chadwell Mlhue, John U. Rastrickr 
and Dr. Lardner. 

South-Eaeiem Line. — ^The engineers ex- 
amined in fiivour of this line were Messrs. 
Provis, Storey, Sopwith, McNeill, and Cubitt. 
Gibbe'e Line. — ^The engineers examined in 
support of Gibbs's line were Messrs. Joseph 
Gibbs Samuel Hughes, and F. Giles, junior. 
Nineteenth Resolution. 
This resolution does not relate to engineer- 
ing particulars. 

Twentieth Resolution. 
That it appears desirable to your Com- 
mittee that the House should be informed 
that they came to the following resolutions, 
previous to receiving the instructions from 
the House of the 9th May instant ; — 

25th April, 1837.— Resolved, As it ap- 
pears from the evidence adduced before the 
Committee that the termini of Stephenson's 
line of railway, both at London and Brighton, 
are inconvenient to the public ; that the line^ 
is circuitous and several miles longer than 
others now under consideration ; and that it 
does not afford facilities of communication 
with the harbour of Newfaaven, the town of 
Lewes, and the eastern parts of Surrey and 
Sussex, this Committi&e cannot recommend 
the House to tanction it. 

3rd May. — Resolved, That the ^gineer-. 
ing case of the Direct line of railway, .pro- 
posed by Sir J. Rennie and Mr. Ra3trick, 
has been made, oat to the mttsf action of this 
Committee, and this Committee reeommend 
that line to the House for its adoption. 

Resolved, This Committ6, having adopted 
the Direct line, proposed by Sir J. Rennie 
and Mr. Rastrick, cannot recommend the 
House to adopt :the South Eastern line. 

Rescdved, That tiie engineering Buerits of, 
Mr. Gibbs's line of railway are not such a8< 
to sanetiim this Committee in recomiil«nding : 
it to the House for adoption. 
. That your Committee had also, previous . 
to tin 9th May, proceeded to hear tiie owes 
of the landowners on the Directt line 
. "niat the priaeipal reas0Q» that gnlded 
your Committee in recommeAdtng ia <^he r 
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House l^e adoption of the Direct line in 
preference to either of the others » were, 
That it is shorter than any of the other lines, 
and can be travelled at less expense to the 
public. That tiie termini are central and 
conreinent to the public. That it interferes 
mth but very little ornamental property. 
That the nature of the soil through which it 
passes is fkrourable for the execution of the 
works. That it connects the ports of Shore- 
ham and Newhaven, and the county town of 
Lewes, with Brighton and the metropolis. 
That it runs through the centre of the coun- 
ties of Surrey and Sussex, and affords great 
facitities of communication both east and 
west. That it is supported by a great ma- 
jority of the town of Brighton ; and. That 
there is no ^preeiable difference between 
the gradients iS the Direct and any of the 
other lines. 

Your CJonunittee, in conclusion, beg to 
observe, that they adopt the Direct line of 
railway upon a carefdl consideration of the 
whole of the evidence upon various lines 
before them, and having reconsidered the 
subject, they feel no hesitation in recommend- 
ing the House to send back the Direct line 
for the purpose of having the landowners' 
cases proceeded with, andtiie clauses settled. 



INSTANCES OF SPONTANEOUS COMBUSTION, 
DETAILED IN A PAPER READ BEFORE 
THE ROTAL IRISH ACADEMY. — BY M. 
SCANIiAN, BSOi 

[We insert the following article at the 
request of an old correspondent, who thinks . 
it may help to throw some light on the cir- 
cumstances of the late lire at the St. Ca- 
therine's Docks.— Ed. M. M.] 

In the beginning of last March a fire 
broke out in the extensive turpentine dis- 
tillery on Sir JohttRogersoft's quay, belong- 
ing to Mr. John Fish Murphy, which is 
separated frma my chemical factory by 
WindmiHL&ne. The Are, which was speedily 
got under, was confined to a heap of what 
is termed, by turpentine distiUers^ chip cake, 
and) Irmtt l£e drcomstsnces under which it 
occurred, could not be attributed to any 
other cause <2um the act of an incendiary, or 
to the spontaneous ignitiott of this chip 
cake. 

As spontaneous combustion of this sub- : 
stance had n«ver oceurred before in Mr. 
Murphy's dtstiUery^ nor thsJt of his father, 
an eactenshre4istiUer of turpentine, for many . 
years> at Stratford in Bsfex^ I at fint doubt- 
ed that the fire could have originated in this 
wnyilnewvaerv on inquiry^ I found his mode 
of vnnldng had been, on this particular oc- 
casion, dSerent from thai; usually employed 
iu Ulsrldiitillery, and, eiqperimeats which he 
lundly p^mitted me to make, have, since 



proved beyond doubt that combustion did 
take place spontaneously. 

Raw turpentine, as it comes firooi Ame- 
rica, in barrels, includes a considerable, 
quantity of impurity, consisting of cMps of 
wood, leaves, and leaf stalks.* It was 
hitherto the practice, in Mr. Murj^y's dis- 
tillery, as it is in England, to heat the raw 
turpentine up to temperature of about 180°, 
as I found by plunging a thermometer intO' 
one of his large copper pans, and to strain • 
the turpentine, thus liquified, from the im- 
purities, previously to introdneing it into the 
still, where it is submitted to distillation in 
the usual way, with portion of a water, yield- 
ing turpentine oil, which distills over along 
with the water and rosin whidi remains 
behind in the still. The chips, when sepa- 
rated by a wire strainer, still retain a quan- ' 
tity of adhering turpentine worth saving, 
and with this view, are tranafeited to a .large 
close vat, where they are exposed for some- 
time to the action of steam furnished by a 
boiler kept for this purpose, as well as for 
steaming the empty barrels, in order to re- 
move any turpentine that may adhere to* 
them. Still, however, the chips are a good 
deal imbued with resinous matter, and in 
this state form a loose porous mass, which 
the turpentine distillers call chip cake, a- 
material which is used by the poor in the 
neighbourhood as fuel. 

As long as the process I have just de- 
scribed was pursued, which is the London 
mode, and that which produces the best 
rosin, no acdden^ occurred from fire in Mr. 
Murphy's premises, although I have fre- 
quently seen immense heaps of tins chip 
cake oolleoted together in his yard ; but, on 
making trial of a different plan, namely — 
that practised by a Dublin distiller, Mr. 
Price of Ldncohi Lane, the accident in 
question occurred. 

On this occasion, the raw turpentine to- ' 
gether with its implurities, was part directly 
into the still, along ^stntfa t&e proper quantity s 
of water, and the boiling rosin at the end of 
the operatiea, slvailied from the chips. 

The chip take» resulting fnnn a' single 
operation lima conducted was laid in a heap 
outside the still house, at tiiree o'clock in 
the afternoon, azkd at midnight was observed 
to be in flames. 

In the first mentbned process it is o]>- 
vious the chips were never exposed to a 

* The following extract from the letter of a 
Frem^li tatpentine merchant, will account for the 
presence of these foreign bodies. IV) obtain the tiur- 
pentine " the fir timber is chopped about a man*« 
height down its side with an axe, not hand deep and, 
afterwards higher up. The turpentine or rosin pat Ig ' 
scraped up ftom the foot of the tree. That which 
is on the side wound, when scraped off, is white, 
and called galley pat, of which the burning incense 
is made. It does not yield so much turpentine 
spirit as the ;>ai.'* 
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higher degree of temperature than 212° ; 
bat in the latter, especially when it is the 
object of the manufacturer to make amber 
roein, the temperature to which they are 
exposed is much higher. 

The first experiment I made was on the 
16th March ; I found the temperature of the 
boiling rosm, in the still, to be 250° when the 
turpentine oil and water had been distilled 
off, the fire just drawn from under the still, 
and when the liquid rosin was in the act of 
being strained froA the chips which were 
introduced into the still with die turpentine. 

I had the whole of the chip cake resulting 
from this distillation carried into my own 
yard, upon a wire screen, and left in the open 
air, with a yiew of watching its progress. 

The temperature increased gradually in 
the centre of the heap, although externally 
it became quite cold and brittle. In four 
hours, in &ct, a thermometer thrust into 
centre of the porous mass indicated a tem^ 
perature of 400° ; a good deal of vapour 
was now given off, and the adhering rosin in 
the. heated parts began to aoquire a high 
colour ; the smell could be perceived at a 
considerable distance from my preniises ; it 
wa a mixed smell of pitch and rosin. 

The chip cake, in this experiinent, was 
first exposed to the air at one o'clock in. the 
afternoon, and though it rained -^ during the 
night, at half'past eleven ^the following 
mondng'.it burst into a fiame. 

In a second experiment, I placed the chip 
cake in an open tar barrel, having three 
holes bored in the bottom, fibout two inches 
diameter each, and it did not take fire till 
the expiration of thirty-six hours ; but the 
temperature of the mass was lowered by re- 
moval from the wire strainer to the bwrel, 
and besides, I am of opinion the limited 
T of air retarded the combustion. 



In a third trial which I made, combustion 
took place in five hours ; but in this experi- 
ment the temperature of the boiling rosin 
drawn from the still was 260°, and the chip 
cake was laid, as in the first experiment, on 
the wire screen ; the wind, too, was very high. 
The screen, in this ease, was raised a few 
inches from the ground, in order to let the 
rosin, as it melted, drip away, which it did 
in abundance. 

It appeared to me as if the porous mass 
became slowly red hot, in the centre, like a 
pyrophorons, and as if the vapour and 
gaseous matter arising from the decomposed 



rosin which lay immedistdy beneath, ware 
inflamed on coming in contact with it. I 
was standing by when it suddenly burst into 
fiame, and I thought, at the timer had the 
melted rozin been permitted to drop into 
water, or had it fallen to such a distance as 
not to be kept liquid by the radiant heat 
from the red hot mass above, that there 
would have been no flame, but silent com- 
bustion. 

I have since learned from Mr. Price, in 
whose distillery it has always been the prac- 
tice to put the unstrained turpentine into 
the still, that he was well aware of the fact» 
which it is the object of this paper to record, 
from a fire having occurred several years 
ago on his premises, when in the possession 
of his predecessor, Mr. James Price, and 
that, ever since, they cool down the chip 
cake, immediately on removal from the still, 
with water, and afterwards use it as fuel 
under the still. 

An instance of spontaneous combustion 
occurred with my friend Mr. Philip Coffey, 
of the Dock Distillery, which is worth re- 
lating while on this subject. 

He had made a quantity of the mixture 
used in theatres for producing red Iff^t & 
powder consisting of nitrate of strontion, 
sulphur, chlorate of potash, and sulphuret 
of antimony with a Uttie lamp black. A , 
paper parcel of this." red fire," of i&out 
a poitnd or two^liy ifeeigh't, was left by him 
on a shelf in a store-room where th^re was 
no fire nor candle lights, the following day, 
while reading in an adjoining room, he per- 
ceived a smeU as if some of this powdw were ' 
burning, and, on examination, he found it 
had ignited spontaneously on the shelf and 
was actually consumed. M. Scanlan. 

DnbUn, 25th June, 1835. 

NOTS8 AND N0TICC8. 

The Euphrates Ej^edition.— The iurvivow of the 
unfortunate Euphrates Expedition have just arrived 
in En^and, with the exception of the leader. Co- 
lonel Chesney, who remains in India, still cherish- 
ing the idea of establishing steam-communication 
by the Euphrates route, notwithstanding the dis- 
asters and delay he experienced, would seem to be 
conclusive as to its impracticaUlity aa a good work- 
ing line. 

The Fine Arts in the C%.— The execution of the 
Equestrian Statue of the Duke of Wellington, for 
which upwards of seven thousand pounds have 
been subscribed by the citizens of London, it has 
been determined shall be entrusted to Sir Francis 
Cfaantrey, although such is the number of commis- 
sions confided to him, that it is expected twelve 
years will elapse before the statue can be cast and 
ready for erection. 



tr British and Foreign Patents taken out with economy and despatch i Specifications, JMsclaimerst and 
Amendments, prepared or revised; Caveats entered; and generally every Branch of Patent Business 
promptly transacted, 

A complete list of Patents from the earliett period ri5 Car. II. l«75,j to the present Hme may be emtmined. 

LONDON: Printed and PubUshed for the Proprietor, by W. A. Robertson, at the Mechanics' Magasine 
Office, No. 6, Peterborough-court, between 1^6 and 186, Fleet-street.— Sold by G. W. M. Reynolds, 
Proprietor of the French, English, and American Library, 55, Aue Neuve, Saint Augustin, Paris. 
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CSOPT'S HBARSB AND MOURNING 
COACH COMBINED. 

Sir, — I have o|ten thought when pass- 
ing those mournful — ^but unavoidable 
.processions, formed by relatives and 
fHei^ds, following the corpse of some 
vahied human being to the tomb, that 
their feelings might be spared the anx- 
ious gaze of the curious, and might 
iiave some means, by which, like their 
richer neighbours, they could shed the 
tear of regret separated from the " busy 
hum of men," at that time so little suited 
to their feelings. The exposure too, in 
severe weather, of femsdes has often 
caused severe illness, and sometimes 
death, from colds caught on such occa- 
sions ; and although me custom of fe- 
males attending fimerals is falling into 
disuse, yet sometimes the feelings of a 
fond wue, or affectionate mother, will 
break through the bonds of fashion. 

The midSe classes of society are as 
intelligent, and as sensitive, as their 
richer brethem; but cannot, in many 
instances, afford the usual expense of 
carriage funerals, but still would often 
be wimng to pay half that expense; and 
I believe, were the vehicles I propose 
adopted, the object might be affected at 
less thanhalf the expense, double bearers' 
fees being deducted. I do not think it 
would injure the interest of those already 
engaged in the undertaking trade, but 
would very likely be a source of profit 
to those speculating in its adoption, as 
it is very probable there would then be 
more carriage funerals. 

The increasing wish to bury in ceme- 
tries a short distance from town, is often 
a cause of fatigue,, and in some instances 
the distance prevents many from using 
them at all, a vehi<^le of some kind being 
absolutely necessary ; now if the double- 
bodied omnibus hearse after described 
were adopted, the funerals in these more 
reasonable repositories of the dead would 
become more nimoerous. 

The drawing (see front pagfc) repre- 
sents a vehicle Uke an omnibus, with the 
part behind the driver's box appropriated 
to the coffin ; the part behind that form- 
ing a mourning coach capable of con- 
taining eight persons. If the partition 
be made tight, no offensive smell 
would be experienced ; the corpse, too, 
would precede the mourners, as is usual, 
and the part containing the coffin being 



over the lower wheel,, and passing 
trans versly across the coach, every facility 
would be afforded for depositing or re- 
moving the corpse from the hearse to the 
shoulders of the bearers; and by passing 
on weU oiled rollers, all grating noise 
offending the ear would be prevented. 
Tlie mourners would descend in the way 
usual in an omnibus. 

Description of the Engravings. — Fig. 1, 
a side view of the vehicle, and fig. 2, a 
plan : a, the department of the vehicle 
for mourners ; 6, the part containing the 
coffin, c ; d, the driver's box. The body 
is represented as 5 feet by 5 feet 2 inches 
wide ; the part containing the coffin, as 
6 feet 2 inches, by 3 feet wide, being the 
ftill width of the nobs of the wheels ; e e, 
the mourner'^ seats. 

J. R, Croft. ' 

19, Moscow Hoad, Bays water. 



MR. UTTING 8 ASTRONOMICAL TABLB8. 

Sir, — I beg leave to make a few re- 
marks upon Mr. Utting's last letter, 
(No. 714.) He still continues to assert, 
that Professor Struve is an imposter. 
(For no milder name does he deserve, if 
he has been guilty of such contemptible 
fraud as Mr. U. imputes to him^^that 
he has gulled the astronomical world by 
giving mem a second pretended set of 
observations on Saturn and his ring, and 
on Jupiter and his satellites, whidi he 
obtained from his first set of observa- 
tions by a mere reduction of" the -g-H 
part. So says Mr. Utting ; and he calls 
upon me to prove to the contrary. Now 
I should rather think that it is Mr. 
Utting that should make good the truth 
his assertion, and prove to us that no 
imperfections in the instruments could 
have produced the results stated by the 
professor in the two sets of observations: 
The Nautical Almanac for the present 
year, in noticing a similar subject, makes 
the following remarks : " Different teies' 
copes give different restdts, and care 
should be taken to have recourse to 
those corresponding observations, which 
have been made uader circumstances the 
most similar, and particularly with teles- 
copes of the same quality and power," &c. 
If there be any truth in this quotation, I 
think it will go a great way to account 
for the small differences between fh^ 
professors two sets of observations. 
And poor Sir John Herschell too (accord- 
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ing to Mr. U.'s statements) has been hoax- 
ed into a belief that the two sets of obser- 
vations were honestly obtained in the 
way stated by the professor; for if he 
haa had any doubts upon the subject he 
surely never would have given them a 
place in his astronomy. But has Mr. 
Utting himself had so much experience 
in astronomical observations, as could 
warrant him in supposing that the read- 
ers of the Mechanics^ Magazine^ are to 
take for granted his unsupported asser- 
tions ? 

Mr. Utting at my request has been so 
•condescending as to manufacture a sjmo- 
dical period for the nu)on„ from his Ist 
table (vol. xxvi., page 378). This period 
he makes to be 29 days, 12 hours, 44 
minutes, 2.8547 seconds » 29.5305886 
mean solar days ; and according to the 
fiaid table her periodical revolution round 
the earth is performed in 27.3215823 
mean solar days. Well, adlowing all this 
to be correct, we have sufficient data to 
test the accuracy of Mr. Utting's length 
of a mean tropical year, from the well 
known astronomical theorem 
T=PS 
S— P 
wheore P and S are the periodical and 
fivnodical periods of the moon, and T 
the .tropical period of the earth. Hence 
27.32158i23X 29-5305886 
2,2090063 
« 365.24223892 mean solar 4fty8»365 
days 5 hours 48 minutes 49.4427 seconds* 
—differing from that given by Mr. Utting 
in his fh'st table b^ .4426 parts of a se- 
cond in one tropual year. Although 
this is bat a small error for one year, 
«till in 250904 solar years it would 
amount to 1 day 6 honrs 50 minutes 50 
seconds, which would be perfectly fatal 
to any thing like a conjunction between 
the sun and moon; leaving altogether 
out of the question the secular equation 
of the moon. 

Having now, Mr. Editor, shown (and 
i trust satisfactorily) that Mr. Uttinrt 
comunetion of the sun and moon at me 
end of 250904 solar years is a pure mat- 
ter of moonshine, I shall now, with your 
leave proceed to show that the planet 



* The mean equinoctial or tropipal year Is as- 
sumed in tbe Kantical Almanac from the authority 
of Beuel {Conn, dm. Tenu) to be 365 days .5 Jiooit 
48 AiQutes 47.6 8econda.->J{. A. iW. . 



Venus, and the Sun at the end of the 
above period, are still farther from either 
a superior or inferior conjunction, than 
that of the sun and moon. Still taking 
the leading data from Mr. U/s first 
table. 

The tropical periods of the earth and 
Venus from table first are, 365.2422440 
and 224,6955699; to each of these pe^ 
riods, if we add .0141551 and .0051800 
the respective differences between the 
tropical and periodical revolutions of 
each produced by the precession of their 
respective equinoxes, we obtain tiieir 
penodical periods 365.2563991 and 
224.7007499. Call these numbers P 
and P', and let S be the synodical period 
of Venus ; then from another well esta- 
blished astronomical theorem we have 
S « PP _ 365.256391 1 X 224.7007499 

P— F** 140.5556492 

-583.9209400 that is, the synodical pe- 
riod of Venus is, 583 days 22 hours 6 
minutes 9.216 seconds. Now, according 
to Mr. Utting's statement 91640740 
mean solar days is the grand cycle of 
conjunction of all the planets; hence 
91640740-^583.92094 ought to quote It 
whole number; but it does not, for 
it produces the unfortunate number 
156940.321, that is, in 91640740 mean 
solar days, Venns wiU make 156940.321 
mean synodical revolutions, and conse* 
quently, will at t&e ^id of that period be 
nearly as far as possible from either a 
superior or inferior conjunction. Upon 
trial, I find that the planet Mercury is 
also out of the path of a conjunction. I 
might, lastly, proceed to inqiure how 
the superior planets. Mars, Jupiter, &c. 
are situated at the termination of Mr. 
Utting's grand cycle, but as the calcu- 
lations for these planets are fully as fa- 
tiguing as those of the inferior planets, 
I shall reserve this for another commu- 
nication ; and I «rill then make some par- 
ticular observations upon the astrono- 
mical remarks of Mr. Utting's last let- 
ter, and endeavour to show Mr. Ut- 
ting the radical error he has fallen 
into, in hi« attempt to find but the period 
of conjunction of all the planets. 
i am, Mr. Editcit, 
Yours with respect, 
A Scotch Dominik. 

J'oi£i(aUr«^%ya4 A^T. 
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HYDRAULIC WEIGHING MACHINES. 

Sir, — In the hope of standing excused 
for troubhng you Ttath the following ob- 
servations, I venture to make them. 

In Part XVIII. of the Engineers' and 
Mechanics'.', Encyclopaedia, which has 
just now come to my hands through 
my bookseller, I find, under the head 
" Weighing-machines, &c." the follow- 
ing statement and figure : — 



" Weighing machines have been de- 
scribedby us under the article "Balance," 
in which article, however, we have omit- 
ted a notice of the annexed singular but 
simple and useful contrivance, the inven- 
tion of Mr. Hawkins, of Fleet-street. It is 
called the Hydraulic Weighing-machine, 
and is chiefly designed for domestic use. 
a, in the annexed figure, denotes a cylin- 
. drical vessel made of tin, and japanned, 
and partly filled with water ; b is another 



cyhnder of the same kind, but of less 
diameter, resting upon or floating in the 
water contained in a ; c is a graduated 
scale, with a glass tube running up the 
middle, fixed to the exterior cylinder; 
the bottom of this tube opens into the 
lower part of the cylinder, therefore the 
water always stands at the same level in 
^th : e is a ^sh or scale, for holding 



the article to be weighed, the pressure 
on which causes the internal cyUnder to 
sink lower, and raise the water higher 
between the two vessels, the level of 
which is indicated by the tube, and the 
weight at such level exhibited on the 
scale. There is of course a liabUity to 
change, by a portion of the wafer eva- 
porating; but, by leaving a weight in 
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the scale when not in use, and pouring 
in of a small quantity of water occasion- 
ally, to bring it to the level of the mark 
OH the scale, an adjustment is easily 
made." 

In the first part of the Gallery of Prac- 
tical Science, just published, which fell 
into my hands the other day, there is 
aHusion to a weighing machine con- 
structed on the principle of the one be- 
fore described. 

With the exception of the two publi- 
lications just alluded to, I never saw 
any thing which could lead me to sup- 
pose that such a machine was in exist- 
ence ; and yet I have seen many works 
on subjects, in illustration of which, a • 
description of such a machine might 
have been given. Whether any allusion 
has been made in your valuable publica- 
tion, I cannot tell, because (though now 
a subscriber to it) I have not yet seen the 
earlier volumes, in which such would pro- 
bably appear. Presuming that no satis- 
factory information there exists, I con- 
tinue my observations. 

On the 2nd of March, 1835, I sent a 
model of a weighing machine to the 
Secretary of the Society of Arts, con- 
structed on the same principle as the 
one before mentioned, but somewhat 
nearer a perfect instrument, of which 
model I will hereafter give you a de- 
scription and figure. Tlie result of my 
communication to the Secretary, with- 
out troubling you with details, was, that 
I received, on the 3rd April, 1835, a 
note from him, stating, that the Society 
did not consider that my endeavours 
were entitled to their reward, but that 
they considered themselves obliged to 
me for my good intention, and exer- 
tions, &c. 

Till within these few days, I have little 
troubled myself about the application of 
the principle applied in my model ; and, 
but for a claim being set up for its ap- 
plication by another person, should not 
now have trespassed, as I am doing, upon 
your valuable attention. 
• I need scarcely observe. Sir, that the 
principle applied in Mr. Hawkins' ma-' 
chine, is that upon which the hydrostatic 
bellows and hydrostatic press are con- 
structed ; its application almost follows 
from a proper consideration of the hy- 
drostatic bellows, as usually exhibited m 
feooks ; for, in them, we see weights sup- 
ported by the pressure of a column of 
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air; a little thought shows us that a 
greater number of weights would re- • 
quire the pressure of a longer column of 
air, and that the substitution of water 
would at once relieve us from any diffi- 
culty we might have in lengthening the 
column of air. 

Now, Sir, if there was any merit due 
to the first applier Ijf this principle, 
(and I dont think there was a great deal), 
I certainly considered my claim to it, in- 
disputable. I thought so little of the 
value of the application, that, for three 
years after I had constructed various 
models, and one large machine for a par- • 
ticular purpose, I md not think of pub- 
lishing my application. With the nearer 
approach to perfection in my model, as 
compared with Mr. Hawkins' machine, 
I considered the application of the prin- 
ciple to a weighing machine attended 
with many objections, and, though many 
improvements have since suggested them- 
selves to me, I am still of a somewhat simi- 
lar opinion. A weighing machine con- 
structed upon this principle is, neverthe- 
less, with all its disadvantages, a pretty 
toy, and, where no great degree of accu- 
racy is desirable, may be convenient. 
The great points of deduction from the 
utility of such a machine are, the co- 
hesion and friction of the materials and 
matter employed in its construction. 
When the thought first struck me of 
making such a machine, I determined 
upon testing (sceptical I think I was) 
the principle by two tin cylinders, one 
without a top, the other in the form of 
a drum ; this was, if we except the tube 
and scale, Mr. Hawkins* machine : these 
instruments of tin, I believe, I have 
even now somewhere in my possession. 
When I had completed my model, and 
compared it with th& bent lever balance, 
I could not but confess the inferiority of 
my production, and I cannot now obli- 
terate my then received impressions. 
When I made my model, I chose the 
square form, instead of the cylindrical; 
there existed, in my mind, an idea that 
it was more easy to be so constructed 
by those whom I was obliged to employ ; 
its form was that of a short square pil- 
lar, with a base and capital $ its con- 
struction I will now more particularly 
describe. 

I used a mahogany casing, and a 
mahogany cover ; within the mahogany 
dbsing, I placed a brass casing ; to th<» 
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bottom of Uie brass casixu;, which, fitted 
extremely close to the mahoganjr casmg, 
there was added two thick pieces of 
bcassy in each of which was drilled a 
hok, in which a rod might play» and in 
the bottom of which brass casing there 
was inserted a brass tube, which comr 
municated with a glass tube sunk in the 
oiitside of the mahogany casing, against 
which glass tube there was a gra&ated 
scale, lU^e that in Mr. Hawkins machine, 
aad for the same purpose. Across the 
top of the mahogany and brass casings, 
was fixed a brass bar, through which 
also were drilled two holes, for the pur- 
'pose of allowiaff two rods to play in 
them. Within the brass casing, I placed 
a very light brass .box, fitting ver)r loosely 
ii^ the braes casing ^ through this brass 
box> were placed twa tabular rods, which 



rods played upwards and downwards in 
the holes before mentioned. Upon the 
top of the brass box, were four small 
taoular supports for the mahogany cover, 
and, upon these supports, of course, the 
mahogany cover was placed, the cover 
being somewhat larger than the maho* 
gany casing. My great object in the 
construction of my model was, to ob- 
viate, as much as possible, any unne- 
cessary contact of its parts, and to make 
it steady and convenient for use ; and I 
think I succeeded. The sides of the 
cover were so deep, that they concealed 
the top of the mahogany cases under all 
circumstances, except when the cover 
was removed. Having thus described 
my model in words, I will endeavour to 
render my description more plain by the 
following figure : — 




is the mahogany cover ; b, the ma- 
hogany casing $ c, the glass tube in the 
mahogany casing ^ d, the graduated 
scale» by the side of the glass tube ; e, a 
|mrt of the brass box as it would appear 
if one could see through the mahogany 
and brass casings, liie other dotted 
lififis show pacts of the interior of the 
machine as they would appear if the 
casings were transparent. 



I conceive that my model has advan* 
tages over Mr Hawkins' machine in point 
of steadiness, of there being less friction 
between the parts, and in its greater con- 
venience. Mr. Hawkins' interior cylin- 
der, for want of guides, mvst continually 
be pressing against some part of his ex- 
terior cylinder, both at top and bottom; 
and this quality must render theinaccuracy 
of its indications comparatively very great. 
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.. From my want of connexion with the 
scientific worlds I have no means of as- 
Q^rtaing whether the first application of 
l^e principle of my modd has been 
mis^e by Mr. Hawkins or me ; yet, hav- 
ing a desire to be informed on this point, 
I have made bold to trespass thus long 
U|ioa your attention, in the hope that 
you, or some one of your intelligent cor- 
respondents, will be able to give me the 
information I seek. 

Making every apology for taking up 
so .much of your valuable time, 

I have to subscribe myself. 
Sir, 

Your humble subscriber, 

J. P. H. 

18th April, 1837. 

P.S. I had almost forgotten to ob-« 
serve, that the instrument described in 
the Gallery of Practical Science, is, for 
all the purposes of a weighing machine, 
practically useless ; because, either the 
parts must be ground together more 
beautifully than man can do, or than he 
ever will try to do, or, there must be 
friction something similar to that be- 
tween the piston and cylinder of a steam- 
engine. 

BERNHARDT's WARMING AND VEN- 
TILATING PROCESS — APPLICATION 
TO HOME CULTIVATION OP SILK, 
MENAGERIES, ETC. 

Sir, — In the Mechanics* Magazine of 
Saturday last (May 20), I observe a 
notice of a ** Silk Worm Rearing Ap- 
paratus" in the north of France, and as 
a very evident increase in the quantity 
of silk produced, is shown to be owinff to 
the improved mode of ventilation, I beg 
leave to offer a few remarks, with the 
view to induce the British public to 
compete with their continentalneighbours 
in the home production of silk, and 
which thev will be enabled very success- 
fully to do, by adopting the mode of 
warming and ventilation iTivented by 
Mr. F. A Bernhardt, aithitect from 
Saxony (now resident in this country), 
and which I look upon as one of the most 
valuable discoveries of modem times.* 
The French are a spirited people, and 
leave nothing untried, to naturalize the 
valuable productions of other climates. 



* Fer a nottffe of tbis mtth^d* «ee Mechanics* 
Mfngvusmtt. voL xxiu. p. I6d. 



Ibl 



to their own soil, — a trait well worthy of 
imitation. 

It is no secret that silk worms reqiiii'fr 
a warm and equable temperature, Ae- 
ther with a good ventilation, and xh» 
fact of an increase of nearly one-third in? 
the quantity of silk, conse(}uent on M. 
D'Arcet's improvement, is conchisive oii 
this point. The subject is one, perhaps, 
as interesting to us, as to our French 
neighbours, since we have at present to 
draw our supplies, in great part, from 
the same sources; and as tliere is not 
much difference in temperature between 
the north of France, and many of the 
southern parts of this island, there does 
not seem any reason to doubt, but that silk 
might be quite as successfully produced 
with us as in France. In Italy theworms 
are fed on the leaves of the white mnl-^ 
berry tree ; but it' has been found they 
thrive equally well on those of the red. 
I believe the cUmate of England is fa- 
vourable to the growth of either sort, 
and that the white mulberry is only not 
cultivated here, because its fruit (hitherto 
the sole object with us) is so very insipid 
and inferior to the red. In what way 
the improved mode of ventilation in 
France is effected, does not appear ; but 
Mr. Bemhardt's discovery bids feir to 
rival the atmosphere and climate of 
Italy itself, in all cases where warmth, 
equableness of temperature, freedom from 
draughts, and ^ood ventilation are re- 
quired. The discovery might not only 
be made available for the rearing of silk 
worms on a large scale, but it is equally 
applicable to the preservation of the 
Hves of the valuable zoological specimens 
in this coimtry — ^natives of warmer cli- 
mates, multitudes of which are annually 
lost for want of an atmosphere approx- 
imating to their own ; nor shoula the 
most important of all objects be omit- 
ted, the restoration to health of con- 
sumptive patients, who, by means of Mr. 
Bemhardt's invention (instead of being 
sent abroad as a forlorn hope, to die un- 
cared for in a land of strangers, as here- 
tofore,) may now continne to ifesidte in 
their own country, with restored health, 
surrounded by their families and friends, 
amidst all the endearments of social life, 
and with all, and more than all, the ad- 
vantages of the cHmate of Itedy or Ma- 
deira. 

The subject of warming and ventiki- 
tion on sctmtific and xmaHerable data. 
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IMPBOVED CARRIER FOR TURNERS. 



has occupied the attention of the ablest 
chemists and mechanicians for a very 
long period; but that it has baffled aU 
the learning and ingenuity bestowed upon 
it, is proved by the failure of the thou- 
sand and one schemes put in operation 
to attain it. Every fresh experiment 
tried, is like groping in the dark ; for the 
result can never be foretold with any 
degree of certainty. This is not the 
case with Mr. Bemhardt's invention, 
his theory is perfect — ^his plan simple — 
the result invariable and certain : and 
since we, as EngUshmen, cannot " lay 



the flattering unction to our soul," of 
having made the discovery, still we^ 
ought, as wise men, to receive with gra- 
titude the benefits which the skill and 
research of inteUiffent foreigners may 
confer upon- us, without feelings of envy 
or jealousy. For were not the art of 
printing, the compass, and a thousand 
other useful inventions discovered by 
foreiffners ? 

I have the honour to be. Sir, 
Yours &c. 

Thomas Griffin. 

Cheltenham, 22d May, 1837. 



IMPROVED CARRIER FOR TURNERS. 



Sir, — The carrier, is an indispensable 
appendage to a turning-lathe ; as usually 
constructed, however, they are some- 
what objectionablejtthe single prong hav- 



ing too much play against the driver. 
The use of two prongs, instead of a sin- 
gle one, as shown in the accompanying 
sketchy fig. 1, gives a convenient steadi- 



ness to the work not usually attainable. 
Fig. 2. shows the lathe-head with a rod 
of metal placed for turning, to which the 
carrier is affixed; the tongue of the 
driver being brought down between the 
prongs or chaps of the carrier and the 
setting-screw tightened, the work is 
firmly held, having no play, but turning 
oi^ with the mandril. 

I think it probable that this contri- 
vance may have been en^loyed before. 



and from its extreme simj^city and pal- 
pable utility, it most likely has, but I 
have inquired of a great number of in- 
telligent workmen without being able to 
learn of any persons having seen one in 
this form, and it may, bv possibihty, be 
as new as it is really useful. 
I remain. Sir, 

Yours respectfully, 
Wm. Baddbley. 

London, May 9, 1837. 
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BADDELEY'S IMPROVED STAND-COCK. 



Sir, — ^The accompanying drawings ex- 
hibit a design for a new stand-cock with 
three water-ways, which I some time 
since submitted to " the proper authori- 



ties," and which offers several important 
advantages over those in ordinary use> 
Fig. 1 . is the stand-cock complete, consist- 
ing of a brass socket a, hard soldered on 




to a stout copper tube h, furnished with a 
brass head-piece turned truly cyhndrical, 
upon which revolve in a water-tight man- 
ner three rings carrying the screwed 
nosels c d arid e. The head-piece is 
finished sohd, with a cap and washer on 
a square shoulder, and a nut for tight- 
ening the rings. There are three open- 
ings in the cyhnder at equal distances 
on its circumference, at heights corre- 
sponding with the situation of the screw- 
ed nosels. Fig. 2. shews the situation of 
the water-ways, viewed perpendicularly, 
with the screws so set as to be all open. 
Fig. 3. represents one of these stand- 
cocks in use ; lengths of leather hose are 
attached to the three nosels c, d, and e ; 
c and d being open, while e bias been 
shut by turning it round about one- 
sixth of a revolution. Among the nu- 
merous advantages attending the em- 
ployment of this apparatus, are the 
following, viz.; the utmost possible free- 



dom of water-way, with the power of 
delivering one, two, or three distinct 
streams of water at any required dis- 
tances, for the supply of fire-engines, 
for cooling ruins, or for watering roads, 
&c. &c. Another great advantage is, 
the facility with which one or all of the 
supphes can be turned off or on, en- 
tirely independently of each other. This 
instrument affords the opportunity of 
working three engines most advantage- 
ously from a plug, when the supply of 
water is sluggish, by attaching the suc- 
tion pipe of the engines to the nosels, 
upon the plan introduced, and so suc- 
cessfully employed, by the late Mr. S. 
Buston, as described at page 31 of your 
8th volume. 

I remain. Sir, 

Yours respectfully, 

Wm. Baddbley. 

Wellington-street, Blackfriar*8 Hood, 
May 9tli, 1837. 
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SPOTS ON OBJECT 0LA8SES. 



I 



MA. CROSSB S EXPERIMENTS. 

Sir, — I have been considerably in* 
terested in perusing the various accounts : 
of Mr. Crosse's apparatus and experi* 
ments, which have recently appeared in 
yours, as well as the scientific publica- 
tions ; but more especially so on reading 
the account given by Mr. C. himself, in 
I. 384 of your last volume. ITie thought 
as struck me, that if Mr. C.'s second 
experiment were varied, by substituting 
a gentle stream of electricity^ obtained 
from the conunon electrical machine, 
instead of the electricity frqm the voltsdc 
battery, the insects would be produced 
in much less time, perhaps in a fao 
hours. Not having my apparatus with 
me, where I am at present residing, I 
have not been able to put this to the 
test of experiment. Even if it were the 
case, I should not be much surprised, 
as we very well know, that by the agency 
of the electrical machine, msects may 
be produced in rain or other stagnant 
water, in a few hours, which before was 
apparently free from animalculae. I am 
of opinion also, that if experiments were 
tried on various fluids in the same man- 
ner, a great many new and remarkable 
facts would be brought to light. 

I have been persuaded to commit the 
few above remarks to paper, hoping that 
some of the intelligent readers of your 
Magazine, who have more time than I 
have at present, to devote to such sub- 
jects, will be induced to follow out my 
imperfect suggestions. 

Yours, &c. 

I. F. 

. Near Shcffidd, May Id^lSaZ. 

P. 15. — Perhaps all the readers of your 
Magazine are not acquainted \nth the 
way in which the silicate of potass, used 
by Mr. Crosse, is prepared, I therefore 
subjoin the following ; — 

Formtda for the Pr^aration of Silicate 
of Potass. — ^Mix intimately 100 grains 
of fine sand, and 300 of pure carlwnate 
of potass ; fuse the mixture in a hessian 
crucible capable of containing three 
times as. much. The silica and potass 
combine and produce glass. Pour out 
the glass on an earthem or iron plate, 
aiid oissolve it in water, the large quan- 
tity of alkali present rendering it per- 
fectly soluble in this fluid, 

I. F. 



SPOTS ON OfiJSCT GLASSES. 

Sir, — I am anxious through the .chan- 
nel of your excellent publication, to ob* 
tain from some practical optician infor* 
mation on a subject, which J confesa 
has puzzled me. I have an acromatic 
telescope, the object glass 2i in. aper- 
ture, wluch has been made about 20 
years ; and before it came into my pos- 
session, I believe it had rarely been used, 
but was kept in the box, secluded from 
light, lliough in a place free from damp. 
I perceive on the piano-side of the flint 
piece of the object glass, a series of light 
brown spots, or perhaps more properly 
speaking, stains have appeared, and 
though they do not affect the qualities 
of the ^lasss, which is a remarkably fine 
one, still in some degree they must de- 
teriorate, and I beffin to fear, win ulti- 
mately injure it. fhave a glass by Dol- 
land, of a smaller construction ; on the 
flint piece of the object glass, and same 
side as the other, a Drown stain or spot, 
has likewise appeared; this glass also 
has been for a long period secluded from 
the light, and I strongly suspect that 
such exclusion is the cause of the mis- 
chief; if so, it is most important, that 
those possessing good telescopes, should 
be apprised of the circumstance. I hope 
some one of your numerous readers ac- 
quainted with the subject will kindly 
communicate his opinion as to the cause 
of the evil I have stated, and if there is 
a possibility of its removal. I have tried 
the most powerful acids without effect, 
and intend to give the strongest alkalies 
a trial; I shall also kee^ the glass con- 
stantly exposed to the light, though, I 
confess, with little expectation of suc- 
cess. It may be suggested, that if the 
flint piece is polishea again, the spot» 
will be taken out, but this is a very 
hazardous experiment on a fine glass ; 
and as the greatest difficulty exists to 
get one of a fine description, I am un- 
willinff to incur the risk. K is singular 
that the spots invariably appeal* on the 
side next the eye-tube of thie telescope, 
and never on the concave side, next the 
crown-glass piece. I must observe, the 

rts I speak of are totally distinct from 
spray-lichen, which sometimes is 
seen between the two. glasses of an 
acromatic, {)articularly one which has 
been used much at sea. 
Whilst on the subject, may I be per- 
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mitted to inquire if any account has been 
published of the expenments made^ome 
time since to ascertain the component 
part of a flint glass, possessing all the 
qualities requisite for the telescope, and 
which failed. If they are not published, 
they ought to be, to enable others to 
avoid what proved abortive ; for I think 
at some future time a glass will be dis- 
covered, which singly will possess all 
the peculiarities of the compound pieces 
of fhnt and crown. With apologies for 
thus trespassing on your valuable space^ 
I am. Sir, your obedient servant, 
W. G. E. 



STEAM NAVIGATION OF THE ATLANTIC. 
BENNBT's STEAIC AND AIR ENGINE. 

(From the Liverpool Joumat). 

In an article in the Edinburgh Review, 
attributed to Dr. Lardner, on the prospects 
of crossing the Atlantic in vessels propelled 
by steam, an opinion is expresed by this 
eminent mechanic that it is possible to effect 
such voyages with tolerable regularity from 
the west coast of Ireland, but not possible 
to effect them with any certainty, if possible 
to effect them at all, from the west coast of 
England. The calculations of Dr. Lardner 
were made on a basis simply experimental. 
He proceeded on proved results ; and taking 
the performances of the best working steam 
boats in existence, as the extreme point of 
perfection in their construction, to be arrived 
at by existing shipbuilders and engineers, he 
demonstriated pretty satisfactorily that the 
number of tons of ooal required to propel a 
vessel for 3200 miles wonld exceed her ton- 
nage, or at least, approach so nearly to it, as 
to leave no stock for contingencies, and thua 
take away all certainty as to the results. 
This conclusion was the most favourable one, 
being indepoident of the minor considera- 
tions, of the alteration of the water line from 
the eonsomption of fuel, the choking up of 
the boiler^ and. possible accidents to boilers 
and maeUnery* The Doctor, however, it 
must be observed, entirely omits the con- 
sideration of the poBsibUlty of effecting the 
voyage by means of high-pressure engines. 
Engines on this principle are found in 
Cornwall, where they are in use on a very 
large scale, to be more economical of tnA 
than those of the low pressure principle, 
and they are commonly used on the Ameri- 
can waters for steam boats.* They present 

* The writer here confounds highpranntfe boOen, 
with high pressure enginea. The Cornwall engines 
are on the condensing or low pressure principle ; 
the bollen only are high preMure.— ED. M. M. 



the advantage of greater economy of fuel, of 
cost of construction, and of space. In this 
country there is a feeling against them, from 
the liability of the boilers to explosion ; but 
that is no objection to employing them in 
the conveyance of the mails, and of valuable 
parcels, nor wonld American passengers be 
deterred by any such apprehensions. 

This project, which has always been felt 
to be of considerable importance, possesses 
at present a more than ordinary interest. 
The delay of advices between Europe and 
America is now certain to produce the most 
serious embarrassments, and Tery often the 
ruin of individuals, and scarcely any sacrifice 
would be too great to effect their regular in- 
terchange. Of this the commercial com- 
munity on both sides of the Atlantic an 
fully sensible, . and there can be no doubt 
that any feasible proposal would meet with 
ample encouragement. 

Dr. Lardner ,|we have observed, founds his 
calculations on the data afforded by existing 
steam vessels, and we are by no means dis- 
posed to disagree with him in his conclusions. 
out the question still remains open whether 
an improvement in the steam engine itself 
may not make it adequate to the desired 
purpose. This seems to be the view taken 
at present by onr enterprising brethren on 
the other side of the AtlantiG, who -are, at the 
least, our equals, both in mechanical inven- 
tion and naval arohitectare. 

The steam engine, as left by Watt and 
Implied to nautit^ purposes by Fulton* and 
and Bell, has experienced tittle or no raal 
improvement. The attempts to improve, 
may be divided generally into five sections. 

Firstly, to improve the the working parts 
of the engine itself. These, we believe, may 
hitherto be described as vain atempts. Th& 
attempts to construct engines directly rota- 
ry have all failed, and hopelessly failed, and 
the reciprocating engine stan^ nearly, or 
altogether, as left by its great inventor. In 
marine engines the position and bearings of 
the beam and parallel motion have been & 
little altered, but the principle remains the 
same. 

Secondly, to improve the mode by which 
water is acted on for purposes of propulsion* 
Innumerable have been the patents and 
projects for the improvement of paddle 
wheels; many of them conceiyed in ignorance 
of the true motion of the floats, which is a 
parabola, and not a circle ; most of them in 
inexperience of the force and violence of 
waves. We believe that Dr. Lardner is right 
in treating all inventions for feathering the 
paddles as worse than useless in rough wea- 
ther and that the old and common construe- 

* Or rather, Synungioi%^^^D,U,U, 
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tion of the undershot mill wheel is in every 
respect the best.'^ 

Thirdly, to improve the construction of the 
boilers ; that is, to alter them so as to get, 
cmteris parUniSj more heat with less expen- 
diture of fuel, or in less space. Excepting 
in cases where tubular boilers are appli- 
cable', (which they possibly might be at sea, 
with high pressure engines and condensing 
apparatus to replace the water, so as to avoid 
the choking up from salt,) the construction 
of boilers has, we believe remained much the 
same for the last thirty years, and is likely 
to remain so. Mr. Perkins's "steam gene- 
rator" seems a failure ; Mr. Braithwaite's 
plan of injecting air is so, decidely.f 

Fourthly, to improve the material of com- 
bustian, There we remain stationary. Coal 
is still considered the best fuel. Much mis- 
apprehension has arisen from confounding 
light with heat, and bulk with weight. Coal, 
if good, combines more calorific power in the 
same volume than any known available sub- 
stance, besides being the most abundant of 
combustibles. All attempts to substitute the 
oils and resins have hitherto failed, either 
from price, bulk of stowage, or action upon 
the metals. Wood is only available for short 
voyages. 

Fifthly, to use some fluid other than water 
to be transferred in vapour from the boiler 
to the piston. Alcohol and essential oils 
form elastic gases at a lower temperature 
than water ; but independant of other suffi- 
ciently obvious odjections, the speculators in 
this department entirely overlooked the vo- 
lumes of the gases. 

These are the leading points on which the 
steam engine has been supposed capable of 
improvement, but in which, for many years, 
little or no real improvement has been effect- 
ed. We pass over the innumerable trifling 
adaptations, some of real, more of doubtful 
utility ; but in all material points the steam 
engine remains as left by Mr. Watt, who not 
merely possessed that natural talent which 

* The respectable authority of Dr. Lardner, not- 
withstanding, we hold the utility of feathering pad- 
dies, in rough weather, to be established beyond all 
doubt. The French mail courier packet, which has 
been running for several years past, between Dover 
atad Calais, always beats the English boats in rough 
weather, because she has feathering paddles, and 
they have not.— £d. M. M. 

t Mr. Braithwaite's plan, which is not only to 
inject air, but to draw it through (by an exhauster 
at the end of the funnel) cannot be said to have 
fUled so " decidedly," since it is now actually to be 
aeen in daily operation, at numerous places, in and 
about the metropolis. We may instance Currie's 
distillery, Pairie, Anderson, and Co.'s sugar re- 
finery, Sturtevant's soap manufactory, the Green, 
wich Hospital brewery, &c. In some applica- 
tions of it, we believe it has failed, but owing to 
accidental circumstances, and not to any fallacy in 
the principle.— Ed. M.JM. 



many people think the only thing essential t» 
a mechanic, but was profoundly versed in 
statics, chemistry, and mathematics, and 
employed them all, in completing this most 
wonderful of human inventions. 

We are promised, however, from the other 
side of the Atlantic, an improvement which 
certainly Watt never dreamt of. It is one 
undeniably bold and original, and one which 
we should be slow to pronounce impractica- 
ble, though it does seem a littte wild. It 
comes within none of the categories above 
mentioned; except, perhaps, partially, the 
second and fifth. It consists in carrying on- 
combustion under pressure, and delivering the 
elastic gases generated in the furnace, along 
with the steam into the cylinder. In a lo- 
comotive engine on our raOroad, the steam, 
after it is taken from the cylinder, is let into, 
the chimney to assist the draft ; but here the 
chimney is taken into the cylinder to assist 
the«team, and condensed air is injected from 
behind. In fact the cylinder is worked on 
the high pressure principle, by heated, and, 
consequently, expanded air passing directly^ 
through the furnace. On this principle they 
are building, at New York, an engine of the 
computed power of three hundred and sixty- 
five horses. 

We give below Mr- Bennett's account of 
his engine. Mr. B. is evidently an imper- 
fectly educated man, ignorant of chemical 
and mechanical science. We had to read 
his communication two or three times over 
before, to use the common phrase, we could 
make ** either end or side of it," but flatter 
ourselves that we now perfectiy understand 
his meaning. The confusion arises, in a 
great measure, from his calling his fiimacfr 
a " steam generator " and "a boiler," which 
it is not ; and speaking of all the elastic gases 
as " steam." We shall endeavour to explain 
his meaning to our readers. 

He takes an upright drum or cylinder, 
three feet and a half diameter and nine feet 
and a half diameter and nine feet high. Thi^ 
is his furnace, and he cases it with a cylinder 
four feet in diameter and twelve high, This 
is of wood, because we persume wood is a 
bad conductor of heat. He closes both at 
top and bottom, and fills the space between 
the cylinders with water. IBy what mechani- 
cal means he makes the wood to Vesist th^ 
high pressure of which he speaks, he does 
not tell us, nor can we readily conceive, nor 
how he gets the fuel into, nor the ashes out 
of, the cylinder. Bntihere he says, he has, 
and we see no reason to disbelieve him, the 
furnace inside filled with burning fuel, and 
the water outsider ail ti^, excepting when 
they discharge steam and vapour together 
into an eduction pipe, common to both, which, 
takes steam and vapour togetiier at a high 
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State of elasticity into the cylinder, to work 
a piston in the common manner. He feeds 
the inner cylinder, or furnace, with air, by 
means of a forcing pump or blowing cylinder, 
and he finds that it requires a volume of air 
one fourth of that which is given out in a 
■state of rarefaction for working purposes. 

The principle is exceedingly simple, and, 
if we are not far mistaken, perfectly origi- 
nal. Most pre-eminently in mechanics, great 
efforts spring from causes unperceived by 
the multitude. When Watt was maturing 
his great invention, no politician foresaw 
that great mechanical revolution, which gave 
this country the productive power of many 
hundreds of thousands of men and horses, 
and which, to use the favourite phrase of 
-those who wasted its iirst fruits in deeds of 
blood and rapine, enabled us, '' single- 
handed, to wage war with the world/' It 
may be some such revolution is now brood- 
ing. 

It would be rash to say what will be the 
result. We fear that, whatever be the in- 
trinsic merits of the discovery, it will re- 
quire much time and experience to perfect, 
before it is adequate to such a Herculean 
task as propelling a vessel across the Atlantic. 
Its obvious merits, if practicable, are eco- 
nomy of space, economy of construction, 
and economy of fuel, in relation to the 
amount of elastic gas sent to the working 
part of the engine. Not a particle of heat 
is wasted. The most obvious disadvantage 
is that experienced at first, the production 
of resins and other results of imperfect 
combustion, which choke up the tubes and 
cylinder ; but this, he says, he has over- 
come. This we rather doubt, and fear that 
acids will be generated which will have a 
very injurious action on the metal. It re- 
mains, also, to be ascertained what power 
will be absorbed by the forcing pumps, 
what, under those circumstanpes, by fric- 
tion in the cylinder, or what wasted by 
leakage ; for, if the vapours do act on the 
metal, or if they are sent into the cylinder at 
such a temperature as to decompose the oil 
used to lubricate the cylinder, eitiier objec- 
tion will be fatal. It is also to be ascer- 
tained how far this engine is liable to the 
objection to^which Messrs. Braithwaite and 
Ericsson's was obnoxious — ^that the injec- 
tion of air into the furnace rapidly oxydized 
the metal of the boiler. 

Altogether, we are in<^Aed to think 
favourably of this experiment, and, though 
we scarcely expect that Capt. Cobb will be 
the first to achieve the adventure of bridg- 
ing the Atlantic by steam, we are disposed 
to hope that Mr. Bennett's attempt may 
eventually succeed, and, if soj ^all be proud 
of the honour of • hai^og (first dntFoduced it to 
the notice of the British public. 



(From the New York American). 
"The fine vessel designed for a steam- 
packet between this port and Liverpool, 
under the auspices of Captain Cobb, which 
has been some time in construction, was 
launched last week, and is now preparing 
to receive her machinery. Under these cir- 
cumstances, we have thought it would in- 
terest our readers to see a description of the 
new sort of engine by which she is to be 
propeUed. It is the invention of Mr. Ben- 
nett, of Ithaca, in this State, to whom we 
are indebted for the description we annex. 
We have examined a small model of the 
engine — ^now at the rooms of the American 
Institute in Broadway, and, so far as an 
eye and judgment unskilled in mechanics 
maybe trusted, the advantages of this en- 
gine in producing combustion, in applying 
all the heat of the fuel, and in the extraordi- 
nary economy thereof, appear to be striking 
and manifest. 

** Mr. Bennetts Narrative, 

*' As a laudable interest has been excited 
in the public mind by the engine now mak- 
ing for the steam-packet built by our enter- 
prising citizen. Captain N. Cobb, and his 
associate, and, as- many false conjectures 
concerning the enterpiise have agitated the 
public, and as success depends upon the 
steam generator intended for the said packet, 
the inventor deems it due to the public to 
give a brief history and a description of it. 

" In the year 1819, while experimenting 
for the improvement of the steam-engine, 
my attention was arrested by the great loss 
of heat, under the circumstances in which 
steam is generally produced, and the idea of 
my generator suggested itself to my mind at 
that time. I continued to theorize until the 
winter of 1824-25, when I constructed a 
boiler to test the principle ; and, in March, 
1825, made the first experiment in R. L. 
Cadrey's carriage-shop, Ithaca, Tompkins 
county. New York. 

" It was to me a very flattering one. I 
used a blacksmith's bellows to supply the 
fire with air, and from the volume of steam 
generated with this apparatus, I concluded 
there was about eight times as much steam 
propuced as air forced into the fire, but had 
no means of measuring the steam, it being 
simply blown off into the air. I immediately 
built an engine to ascertain the proportion 
of air blown into the fire, and the steam 
generated, knowing that success hung upon 
that point. 

" As I before stated, I presumed there 
was as much as eight times the quantity of 
steam and air (which mingled together in 
the operation) as there was air blown into 
the fire ; accordingly, I built the bellows of 
one-eighth the capacity of the steam-engine. 
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In attemptitig to put it into operatioiii I 
found the bellows was too small, as the 
steam would not keep up ; consequently, I 
substituted another, one of larger dimen- 
sions, and found by that there was about 
four times the quantity of steam as air, 
which much reduced my former calculation. 

'^ As the apparatus I t)ien had was rude 
and imperfect, the boiler beijog only twenty 
iacjies diameter and thirty inches long, and 
the fomace that contained all the fuel used 
was enclosed in this scanty allowance, I was 
unable to make a perfectly satisfactory ex- 
periment ; but believing enough was shown 
to warrant the construction of as good an 
engine as could be built at Ithaca, the place 
of my residence, where the facilities of build> 
ing were extremely limited, no engine at that 
time having been built within one hundred 
and sixty miles, I employed two ingenious 
coppersmiths, Messrs. Gee and Thomas 
Walker, to make all the copper and sheet- 
iron work. The generator was composed of 
two cylinders of seven feet long, the inner 
one (of copper) two feet diameter, the outer 
one (of wood) two feet and a half diameter, 
the inner cylinder containing the fuel, and 
the space between the inner and the outer 
cylinder contained water. My steam cylinder 
was copper, sixteen inches diameter, two feet 
stroke — ^beUows liearly half the capacity — 
the whole on the beam-engine plan, calcu- 
lated to make forty-five double strokes per 
minute. 

" In the month of September, 1825, every 
thing being ready for trial, I filled the fur- 
nace with wood, started the engine, and 
regulated its speed to forty-five strokes per 
minute ; and ran regularly for three hours, 
without any more fiael than was first put 
into the furnace. Perceiving that tar, or 
matter nearly resembling it, was discharged 
with the steam, and that after repeated trials, 
if the water in the boiler was the least defi- 
cient, the tar became so hard t&at the en*- 
gine would stop, I laid it by Until the year 
1834, when I made another experiment, and 
succeeded in wholly burning up the tar and 
smoke, and thus rendered the steam pure. 

** In 1835, I contracted with Messrs. 
Cook and Conrad, of Ithaca, steam-engine 
builders, for an engine, composed of two 
steam cylinders, each two feet diameter, and 
two foot stroke, with boiler thirty-two inches 
diameter and four feet long, which contained 
aU the water and fuel. It was completed in 
October of the same year. On putting the 
engine into operation, I found that the 
boiler was too small — ^the blast blew the 
fuel off from the grates — they occupying a 
space only seventeen inches square; but as 
it was, it would, under favourable circum^ 
stances, work the engine at seventy-five re*- 



volutions per minute. I immediately siet 
about making a new boiler, eight feet high, 
three feet diameter, outer cylinder ; the 
inner cylinder, six feet high and two and a 
half diameter, which contained the fuel. 
When completed, I found that it answered 
every purpose intended. It would furnish 
steam in abundance, so that the engine 
would make ninety revolutions'per minute, 
while, at the same time, large quantities of 
steam were blowing off at the safety-valve, 
say about one-third of the whole quantity 
made. At this time the engine was doing 
no labour, but moving itself. I then put 
the engine on a lake canal boat of seventy- 
five feet keel, and fourteen and a half feet 
beam, and which obtained its full breadth of 
beam ten feet from the stern — ^built for bur- 
then and not for speed. 

** I made trials upon the Cayuga Lake, 
and her speed was eleven miles per hour 
when in order, though it was all but im- 
possible to keep her so. The engine was 
built to sustain forty-five pounds to the 
inch, but when in order, it would rise to 
sixty; then, invariably, something would 
fail. Twice the shafts broke, which were 
six and a half inches in diameter, and per*- 
fectly sound. I found the engine wholly 
insufficient, and laid it by in the mean time. 
I disposed of some part of the patent right, 
a portion of which has since changed hands, 
at the rate of 1,280,000 dollars for the 
¥^ole patent. Subsequently, I became as- 
sociated with several gentlemen, and made 
a contract with P. A. Sabbaton, esq., of 
New York, to build an engine of 350 horse 
power, and entered into an arrangement 
with Captain N. Cobb, to put it on board 
his Liverpool steam-packet. 

*^ The engine is called a * double steam- 
engine,^ having two steam cylinders of thirty* 
five inches diameter, six feet stroke ; twe 
blowing cylinders of just half the capadty, 
which are worked by the engine, and the 
air is conducted to a boiler, whose outer 
cylindrical case is four feet in diameter, and 
twelve feet high ; the fiimace, or inner case, 
is three and a half feet diameter and nine 
feet high — ^the fuel irttroduced into it down 
the chimney, and it is so constructed, that 
not one particle of heat generated by com- 
bustion can escape, but must aosolutely pass 
into the water, together with all the gases 
generated by combustion, and become as 
powerful an agent as the steam itself, pass- 
ing through the steam cylinders with it. 

*'The engine used on Cayuga Lake, as 
near as I could ascertain, burnt one cord of 
wood in eighteen hours. The engine for 
the Liverpool packet i§ of six times' the 
capacity, consequently wiH bum one cord iu 
three hours. It takes abcmt 225 feet of air 
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to hi^nj one pound of dry wood or coal, and 
■■*Tt1io engine will blow into the furnace, when 
it is making 35 revolutions per minute, 
2,625 feet of air in the same time. I 
-would hate it borne in mind, that no air 
whatever gets into the furnace when the 
engine is in operation, but what is forced in 
by the blowing cylinders ; hence, invariably 
it takes at least 35 revolutions to bum 12 
pounds of fael, which, with a 20-foot paddle- 
wheel (which is the size of onrs), will move 
the boat 1,750 feet, or will take 36 pounds 
to propel the boat one mile.*' 



DAVENPORT AND COOK's ELBCTRO- 

MAONETIC ENGINE. 

(From the Saratoga SenUnet). 

In company with Dr. Steel and several 
other gentlemen, we called upon Messrs. 
Davenport and Cook, of this village, on 
Saturday, with a view of examining the 
electro-magnetic engine invented by the 
senior partner. 

The ingenuity, yet simplicity of its con- 
struction, the rapidity of its motion, toge- 
ther with the grandeur of the thought that 
we are witnessing the operation of machinery 
propelled by that subtle and all pervading 
principle — dectricity, combine to render it 
the most interesting exhibition we have ever 
witnessed. 

Although we shall say something on the 
subject, it is perhaps impossible to describe 
this machine by words ^one, so as to give 
more than a faint idea of it to the reader. 

It consists of a stationary magnetic circle^ 
formed of disconnected segments. These 
segments are permanently charged magnets, 
the repelling poles of which are placed con- 
tiguous to each other. Within the circle 
stands the motive wheel, having the project- 
ing galvanic magnets, which revolve as near 
the circle as they can be brought without 
actual contact. The galvanic magnets are 
charged by a battery, and when so charged, 
magnetie attraction and repulsion are brought 
into requisition in giving motion to the wheel 
— ^the. poles of the galvanic magnets being 
changed more than a thousand times per 
minute. 

Havmg in its construction but one wheel, 
revolving with no friction except from its 
own shaft, and from the wires connecting it 
with the galvanic batter/, the latter of which 
can scarcely be said to impede the motion in 
any degree, the durability of this engine must 
be almost without limit. 

There is no danger to be apprehended from 
fire or explosion; and we understand it is the 
opinion of scientjftc gentlemen who have ex* 
amined it, that the expense of running this 
machine will not JEunouni' to one-fourth as 



much as that of a steam-eiigine of the same 
power. 

From the time when the Greek philoso- 
pher supposed the magnet possessed a soul, 
its mysterious power has been regarded with 
increasing interest and attention to the pre- . 
sent day. In addition to its utility in the 
compass, thousands have laboured in vain 
attempts, to obtain through its agency a 
rotary motion. So intense has been the 
application of some to this subject, that in 
the attempt they have even lost that elevat- 
ing attribute of our species, reason. It 
was reserved for Mr. Davenport to succeed 
where so many had failed. 

He commenced his labours more three 
years ago, and prosecuted them under the 
most discouraging and unfavourable circum- 
stances — sustained by a constitutional per- 
severance and a clear conviction of ultimate 
success. He obtained the first rotary mo- 
tion in July, 1834 ; since which time he has 
devoted his whole attention to improvements 
in his machine. During this period, it has 
passed through five different modifications/ 
and is now brought to such a state of sim-' 
plicity and perfection (having apparently 
the fewest possible number of parts) that 
the proprietors consider no farther important 
alterations desirable, except in the due pro- 
portions of the different magnets, in which 
they are daily improving. 

We were shown a model in "f^hich the 
motive wheel was 5^ inches diameter, which 
elevated a weight of tieehe pounds. And 
to illustrate the facilities for increasing the 
power of this engine, another model was ex- 
hibited to us with a motive wheel of eleven 
inches in diameter, which el^ated a weight 
of eighty-eight pounds. Although these 
models have been for some time in progress, 
and we have occasionally been permitted to 
examine them, we have Waited tiU the pre- 
sent period, when the practicability of ob- 
taining a rapid and unlimited increase of 
power seems to be placed beyond a doubt, 
before expressing an opinion, or calling the 
public attention to the subject. 

If this engine answers the expectations of 
the inventor, (and we believe no one can 
assign a reason why it should not, it is 
destined to produce the greatest revolution 
in the commercial and mechanical interests 
which the world has ever witnessed. We may 
consider the period as commencing when 
machinery in general will be propelled by 
power concentrated upon the plan of this 
engine ; when the vessels of all commercial 
nations will be guided to their point of des- 
tination and urged forward in their course 
by the same agent, triumphantly contending 
against winds and tides, with the silent sub- 
limity of unseen but irresistible power. 



Digitized by LjOOQIC 



160 



NOTES AND NOTICES. 



The prophetie ken of science is happily 
exhibiteid by Dr. Lardner, in his treatise on 
the Steam Engine. His far seeing genius 
saems to have anticipated the invention of 
which we are speaking. *' Philosophy," 
Bud he, '' already directs her finger at sources 
of inexhaustible power in the phenomena of 
electricity and magnetism, and many causes 
combine to justify the expectation that we 
are on the eve of mechanical discoveries 
still greater than any which have yet ap- 
peared; and that the steam-engine itself, 
with the gigantic powers conferred upon it 
by the immortal Watt, will dwindle into in- 
significance in comparison with the hidden 
powers of nature still to be revealed, and 
that the day will come when that machine, 
which is now extending the blessing of civili- 
zation to the most remote sku*ts of the globe, 
will cease to have existence except in the page 
of history." 



NOTES AND NOTICES. 

Perpetual Motion again /—By the Georgia (Ame- 
rican) Messenger^ we learn that a Dr. Stringfellow, 
of Macon, has actually discovered the long'sought, 
and never-before-found perpetual motion. The 
editor thus partially describes it: — ''The machine is 
very simple, the whole consisting of a very few pieces, 
yet comprising the most ingenious and the most 
perfect principles of mechanism. It is comprised 
within a square frame of about eighteen inches, 
and the pcurts consist only of two perpendicular 
spindles, and two horizontal cog-wheels, a trundle- 
head, three small suspension chains, a spiral spring 
and weight, and a small inclined plain." — Weekly 
Chronicle. 

A Sinecurist against his Will. — ^Most of the Pro- 
fessorships at the London University (now " Uni- 
versity College") have turned out anything but pro- 
fitable to their holders, who receive no remuneration 
beyond the " fees" payable from those students who 
choose to attend their lectures. Mr. M'Culloch, 
the Professor of Political Economy, it appears,, can- 
not boast of a single pupil, and several of the other 
Professors are understood to be pretty nearly, if 
not quite, in the same predicament. 

Preventing Acidity in Malt Liquors. We under- 
stand that Mr. David Booth, of Charlotte-street, 
Bloomsberry, the author of the Treatises on Brewing, 
published by the Society for the Diflfusioh of Useful 
Knowledge, has discovered the means of preventing 
acidity in malt liquors; Mr. Booth is/eady to com- 
municate instructions on the subject, upon certain 
terms which may be learnt on application to him. 

Improved Percussion Tubes for Cannon. — ^At a 
late meeting of the Society of Arts, the silver med$| 
was awarded to Mr. J. Marsh for his improved per- 
cussion tube for cannon. Mr. M. had previously 
received a pecuniary reward fh)m the Board of 
Ordnance. All percussion tubes which have hi- 



therto been tried hove been 'abandoned in t?^**- 
quejice of the danger which resulted from the piect*? -^^ * 
of metal which contained the fulminating powder, 
upon explosion, injuring the faces, &c. of the gun- 
ners. Mr. M. has obviated this objiotion, by suH- 
stituting for the metal, a crow, or other small quill, 
from the fragments of which no danger can result. 
Mr. M. has also made a great improvemoit in the 
composition of the fulminating powder, by adding^ 
the sulphate of antimony and chlorate of potass, a 
certain proportion of powdered glass, by which 
addition, in consequence of the greater attrition of 
the particles, the explosion is rendered much more 
instantaneous than with the ordinary composition. 
Some experiments were tried in the presence of the 
Committee with the improved, and the metal per- 
cussion tubes; it singularly happened^ that .on ex-- 
ploding one of the latter, a piece of the metal 
struck the chairman in the face : on exploding, Mr. 
Marsh's, the fulminating tube was found to be split 
only, and no ill effects could consequently arise 
from its use : a cartridge at a distance of two feet 
from the point of the percussion tube was exploded, 
so that it would answer for guns of any thick- 
ness. On board his Majesty's exerci^ng ship. Ex- 
cellent, at Portsipouth, 9000 rounds have heeth 
fired by this tube without a single miss. TTie Board 
of Ordnance, have in consequence given orders to 
fit 1,000 guns with percussion locks 

Stevenson*s Patent Safety Paper. — It is now ge- 
nerally known that certain chemical fluids wlU'ob-. 
literate ink from every description of paper hxUierto 
in use. The *• Safety Paper," it is stated by its In- 
ventor, will prevent the possibility of any alteration' 
in the writing, as it cannot be expiinged without 
immediate detection,— the properties of this Paper 
being, that when subjected to the action of the 
chemical fluid U8€d for the purpose of fraud, its 
colour changes, and becomes deeply stained, accord- 
ing to the nature of the chemical agent employed; 
the act of forgery or fraud is thereby defeated. 

Penny Cyclopeedia. — In the part of the Penny 
Cyclopcedia which has appeared since the notice of 
it in our 717th Number, the errors in the list of the 
committee pointed out in that article-have been cor- 
rected. LordWilliamBentinckno longer flourishes at 
Calcutta, and " A Munoz de Sotomayor" of Madrid,' 
no longer rejoices in the Italian prefix of ** Signor,'* 
We regret to observe, however, that the latter gen- 
tleman's name, now appears without any prefix or 
affix soever, a piece of neglect, which, as the Spa- 
niards are not the humblest nation on earth, may 
very probably, occasion the lolss of the " SeilorV 
valuable services. The two missing sheets of letter 
press, which are spoken of in the same article, hayje 
since been supplied, and their not hkving been 8b 
before, seems to be attributable to mere neglij^nc^. 

Dr. Morrison's Chinese Library.— ^y an error ««f 
the press, the niunber of volumes of Chinese worfcis 
in Sir George Staunton's library, presented to the 
Boyal Asiatic Society, was stated (col. 1, p^e 138) to 
amount to " nearly one thousand" only. It shotdid 
have been " nearly three thousand." The offier to 
purchase Dr. Morrison's library, mentioned in thf 
same article, was made, it appean, by the French 
Institute, which possesses for its librarian, the most 
active fmd industrious Chinese scEol&r now in Eu- 
rope, M. Stanislas Julioi. . . ! 
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MR. WIVBLL's FIRK K8CAPB — REPLY 
TO MB. BADDBLEY. 

Sir, — In reference to Mr. Baddeley's 
answer to my letter of the 22nd of April, 
rbeg leave to throw back Mb imputation 
of being ungMierous, uncharitable, or of 
ever hanng attempted to depreciate the 
merits of others, either directly or indi- 
rectly, to benefit myself. 

I have inspected the volumes of your 
Magazine, to which Mr. Baddeley has 
referred me, for the account of eleva- 
tors, supposed to have been adopted pre- 
vious to the vear 1829> but I can find 
no accoimt of any one in which wheels 
are used; five years after, there is a 
confession that Mr. Baddeley had availed 
himself of my plan—the very gist of my 
<!omplaint. Since no better proof, there- 
fore, can be brought against my claim to 
orig^nahty of invention, I will ^uit the 
subject for one .of more general mterest, 
namely, the adoption and regulation of 
the public fire-e8<!apes, intended to be 
distributed through every parish of the 
metropolis. 

Three different fire-escapes of the most 
simple construction have been stationed 
in a few districts. Two of these escapes, 
Merryweathers' and Fords', have already 
been fallv described in your Magazine, 
and which, with the one of which I now 
offer a suitable illustration, are so much 
approved of, as to be patronised by the 
Humane Society, formed expressly as 
guardians of our lives, at a time when 
we are the least prepared to assist our- 



As a designer of niunerous escapes, I 
shall not assume the critic, in relation 
to the inventions of others; although 
the combined qualities of the whole, 
would, doubtless, form an interesting 
49jabject of discussion. 

The first consideration, in regard to 
escaping from a house on fire is, the 
time by which. escapes ought to be at the 
place of die fire, so as to save the lives 
of persons, who may be in either of the 
upper floors of a house. A fire commenc- 
ing in a parlour, or drawing-room, is the 
most perilous, inasmuch as the retreat 
of the inhabiteiits from above becomes 
impeded, even from the obstruction of 
smoke alone ; and the fire soon making 
iti3 way through the windows, without 
the timely aid of escapes, death to the 
imnates is inevitable. In this view of 



the case, it becomes one of the most 
impo^rtant points to ascertmn the progress 
of fire, in the most usual instances, 
agamst time. Should there appear upon 
an average, that under the above cir- 
cumstances the greater number of Uvea 
have beei^ lost during the first fifteen, 
mvmdes, iit must therefore appear that 
escapes ought not to be stationed further 
apart than a quarter of a mile ; and that 
they should be as free from loc^ and 
chains as possible, substituting bolts, 
placed so high as to be out of the reach 
of boys, t apprehend, that in case of a 
fire commencing midway between the 
stations of the two escapes, at this dist- 
ance ten minutes would pass in the 
fetching and adjusting of the escape, so 
that inhabitants would have five minutes 
for their retreat. 

There can be no objection to the 
escapes being under locks, &c. during 
the aay, as they are then rarely wanteo, 
but the confining of escapes by night, 
when fires most frequently occur, I 
hold to be extremely injudicious, and, 
having a great tendency to defeat the 
very purpose for which the escapes are 
intended. In the event of escapes being 
placed at a greater distance than a quarter 
of a mile apart, it then becomes absolutely 
necessary that an alarm hell should be 
placed in the centre of whatever distance 
may be agreed upon, to which any per- 
son might apply his hand ; and a spe- 
cific sum should be given to the party 
who should be the first to take an escape 
to any house on fire. 

The attaching of fire escapes to fire 
en^es is injudicious, the firemen have 
omte sufficient to attend to in working 
their engine, and endeavouring to ex- 
tin^^sh the confiagradon. A set of active 
and able menshomd be appointed solely 
to conduct 1}ie escapes ; tms is absolutely 
necessary to complete so worthy an un- 
dertaking, as that adopted by the H«- 
mane Society, to which, with manv others, 
I have endeavoured to give my best ser- 
vice and support; at the same time hoping 
that every oenevolent person will jom to 
ensure such a formidable establishment, 
as will exhibit the humanity of the British 
nation, 

I am. Sir, 
Your most obedient 

And humble servant, 

Abrm. Wivell. 
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Description of the Engraving of Mr. 
WiveWs Fire Escape. — The machine is 
formed of four ladders, — ^the shortest of 
\^llich, is intended for the area ahd 
drawing-room ; the next, a doable ladder 
for the room above, and the fourth, which 
acts upon the last, reaches to the attic. 

A, one side of the double ladder with a 
trough of sacking under it, through 
which a female is about to descend from 
the second floor window, and a child is 
emerging, at the foot of the ladder. 

B, the other side of the double ladder, 
forming an ordinary ladder, from which 
the fourth ladder C, springs, being jointed 
by pivots at D. When the apparatus is not 
in use, it is folded down, and lies along 
the ladder B. £. is the short ladder 
detached from the escape, which may be 
used to reach the drawing-rooms, or 
area, of a house, and which, when the 
apparatus is not in use, lies along the 
trough ladder A. F is a metal shield to 
cover the window beneath the top of the 
trouffh ' ladder, to prevent any flame 
which might be issuing from it, injurihg 
the canvass trough, or persons on thef 
ladder. G, the lever, by pressing upon 
which, the escape is elevated. H, a belt 
attached to a rope, one end of which is( 
fastened to the to^ of the ladder C. 

The escape, it will be seen, travels 
upon a pair of wheels, and with the 
assistance of Aree or four men, can be 
made to jyo at the rate of six miles an 
hour. The only preparation to raise it 
is, for three men to bear their weight 
upon the lever 6 at the hose of the 
double ladder, — ^when it will rise on the 
instant, and in a few seconds it may be 
wheeled agsdn«t the house, under the 
sill of the window above the drawing- 
room. A rop& is next pulled, which acts 
on the lever of the top ladder C, which 
insrtaiitly springs to the tvindow of the 
attic ; while a similar application to raise 
the iron shield F, will cause it to be sus- 
pended over the parlour or drawing-room 
window, by which means, the fire from 
such windows is prevented from doing 
damage to the escape, and allows more 
time tor persons to make their exit in 
safety. One minute is all l^at is re- 
quired to accomplish all this ; and it wDl 
be seen upon examination of the dr owing, 
that access is given to three distinct 
floors at the same time; the inmates 
of the house can with ease descend 
through the trough from eight to ten in 



a minute, which has frequently been 
practically proved. 

The belt H may be carried by a fire- 
man or other person into a room, buc- 
kled round the inmate, who may, per- 
haps, from stupefaction or frignt, be 
unable to help himself, and who may be 
thus protected from a fall in going down 
the ladder; or else let down the trough 
on reaching as low as the second floor. 

TTie following letter is a correct state- 
ment of what took place on the night of 
the fire in Compton-street, April 3, 1837, 
which appeared in the Morning Herald 
of the 5 th of the same month. 

" Mr. Editor, — In the report of the 
dreadfal fire that occurred last nl^ht inComp- 
ton-street, Soho, nO mention is made of the 
arrival of the Fire Escape belonging to the 
Society for the Protection of Life from Fhre ; 
and although happily not required, I con- 
ceive it wifi be a gratification to the sub- 
scribers and the public to be made acquainted 
with the circumstance; and although its 
station was in Robert-street, Regent's-park^ 
it arrived in seventeen minutes at tJie fire, 
from the time it quitted Robert-street*. 
During <he raging of the fire, an alarm was 
given that another fire hod taken place in 
White lion-street, arising from the burning 
embers falling on the house ; the Machine 
instantly proceeded to the spoty and was 
attached to the floor window, when two of 
the affrighted inmates immediately descended 
into the street ; thereby fully demonstrating 
the utility of Fire Escapes, if thickly planted 
throughout the metropolis, which, by the 
assistance of a generous public, the society 
hope speedily to accomplish. Your imme- 
diate insertion of the above will greatly ob- 
lige, 3rour obedient servant, 

" W. SPRINa, 
" Secretary to the Society, 
" 48, Great-Poitlaad-Btreet, Portiand-place.*' 



THE SOCISTf pen THE PROTECTION' 
OP LIPE FROM FIEE. 

Sir, — ^Your correspondent, Mr. Bad- 
deley has given a very proper check to 
Mr. Wiveff, in his attempt to deck him- 
self in borrowed pliuues ; but there is 
one part of his letter that I am somcr 
what siuprised has not been adverted 
to by Mr. Baddeley, — I refer to the 
statement of Mr. Wivell, that the Hu- 
mane Society have adopted his fire-r 
escape ladders. 

The facts are simply these : — In the 
spring of 1836, in consequence of the 
M 2 
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establishment of a Fire Association in 
the southwestern district of St. Pancras, 
Mr. Wivell attempted the formation of 
a similar society, on a more extended 
scale, for the purpose of bringing out 
with proper eclat, his o^vn inventions. 
It 80 happened, however, that the indi- 
viduals who were solicited to come for- 
ward upon this occasion, were not dis- 
posed to form a society for the purpose 
of furthering the views of any particular 
inventor, and Mr. Wivell's name was at 
a very early period struck out of the 
printed prospectuses. The society was 
ultimately formed at a public meeting 
held in the London Coffee House, Lud- 
gate HiU, on the 22d March, 1836, — ^not 
called by Mr. Wivell, nor held at his 
expense. 

The new society having declined the 
several escapes submitted to them by 
Mr. Wivell, as the St. Pancras Associa- 
tion had done previously, he set about 
collecting subscriptions on his own 
account, and succeeded in forming a 
local association in his own neighbour- 
hoody for the purpose of working his 
own escape. The Society for the Pro- 
tection of Life from Fire, not choosing, 
I suppose, to have any competitor, at 
length bought up Mr. Wivell's machine 
and his subscribers in one lot, giving 
£32 for the apparatus, and £18 for one 
years' rent of its station. In this way, 
then, and in this way only, has Mr. 
Wivell's ladder-escape been adopted by 
the Society. Whether tiieyhave acted 
either justly, or wisely, in thus expend- 
ing £50 of their subscriber's money, 
may be a matter of opinion ; for my own 
part, I think they nave acted impru- 
dently. 

I have now before me the first " An- 
nual Report" of the society in question, 
from which I expected to have learned 
all the particitdars relating to these trans- 
actions ; but in this I have been disap- 
pointed. The Report contains, the pro- 
spectus of the Society ; a short and imper- 
fect account of the first annual meeting ; 
letters addressed to the Society, explan- 
atory of the conduct of some policemen ; 
a Ust of subscribers,' and that is all ! 

Not a wotd is to be found about the 
nimierous escapes* submitted to the So- 
ciet^s jttispeetion, nor of the particular 
qualifications, and points of superiority, 
of those that .have been selected ; as to 
any particulars of receipt and eivpenditure, 



the members are left as ignorant as if 
such things had never been. 

As your intelligent correspondent, Mr, 
Baddeley, is a member of the above So- 
ciety, perhaps he can explain the circum* 
stances which have led to the appearance 
of this meagre report, and inform us if 
any reason can be g:iven for the conceal- 
ment of the financial operations of thfe 
Society. 

I remain your obedient servant, 

H. Jenkins. 

London, May 18, 1837. 



EXTRACTS FROM THB FIRST ANNUAL^ 
REPORT OF THB SOCIETY FOR THK 
PROTBCTION OF LIFE FROlf FIRE. 

The Report of this Society is, as our 
correspondent, Mr. Jenkins, observes, 
extremely meagre ; but the following 
passages are deserving further publicity 
than the circulation of the Report itself 
amongst the members will give them : 

'* Your Committee have now to> r8p0rfe 
that several situations have been selected,.* 
some of which are already provided writh 
fire-escapes, and the others are in a state oC 
great forwardness. The stations are as fol- 
lows; viz. Robert-street, Regent's Park; 
Great Portland-street ; Regent's-street ; 
Adelaide Place, near St. Martin's Church ; 
Strand ; and Holbom. 

** In order to prevent delay in bringing 
fire-escapes to the place of danger, the 
police are supplied with keys made to cor- 
respond, so that the key in possession of a 
pohceman will open the lock of w«ry fire- 
escape. And it is also intended 'to lea'9« a 
key with the nearest publifsan and baker, as 
the publican retires to rest when the baker 
is about to rise." 

" Your Committee have to state* that, to 
induce scientific men to turn their attentioi^ 
to the invention of fire-escapes, they pur(< 
pose offering rewards for the best constructed 
machine for that purpose; likewise to re- 
ward the first person, who, on the alarm of 
fire, shall bring a fire-esoape to the scene of 
danger. 

** In conclusion, they now fcnrclbly appeal 
to the feelings of every individual through-* 
out the metropolis, as they value their own 
lives, and the lives of their dearest relatives 
and friends, to come forward, and afford 
them that prompt and liberal support which 
shall enable them to carry out to the utmost 
extent the plans of this Society, instituted 
for the sole purpose of the ** Protection of 
Life/rom Fire.** 
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DESCRIPtlON OP A LARGE SYPHON 
EMPLOYED IN THE FOUNDRY AT 
C/LSSIPORE TO CONVEY WATER FROM 
A DISTANCE TO THE STEAM ENGINE. 

Bjstract of a Letter from Major Hutching 
son, qfthe Engineers, F, R. 8. 
I observe in the Mechanics* Maga- 
zine for Febmanr, 1836, a description of 
of an "Easy Method of filling Syphon 
Tubes, by Wm. Foster, Esq.," in which 
the author observes — 

** The application of the syphon upon a 
large scale for the purpose of drawing water 
from distant places, may not be new ; but I 
do not remember to have seen it in this or 
any other country before I tried the experi- 
ment.'' 

The accompanying little sketch of one 
we laid in the foundry-yard here in 1833, 
maybe interesting to you, or to the readers 
of the Mechanics* Magazine. I had been 
authorized to make a deep cut from the 
well to the tank, and to construct an 
arched tunnel from one to the other; but 
as this, from the great depth required, 
would have been an expensive undertak- 
ing, it was determined to cast lead pipes 
in the foundry, for the construction of a 
syphon, and to try if it could not be 
made to answer, before we made the 
tunnel. I confess I was afraid we should 
not succeed, as we had never attempted 
the casting of pipes. However, it has 
fully succeeded. At first I had thought 
of filling with water in the mode describ- 
ed hy Mr. Foster ; but the idea of con- 
nectmg the point a of the syphon with 
the pump of the engine, has at once re- 
moved every difficultv ; and by another 
little pipe, a little of tne overflow of cold 
water being carried into thetunnd b, the 
pipe and the tunnels, b and d, are kept co- 
vered with water, by which much trouble 
from anv little leakage of air is avoided. 
You will observe, the bore of our pipe is 
five inches. The one mentioned by Mr. 
Foster is only three quarters of an mch. 

Description of the Engraving. 
The total length of the syphon is. . 247 feet. 

Depth of wen 29 

Length of syphon in the well .... 22 

From the top of the syphon at a, a 
small pipe goes to the pmnp of the en- 
gine (having a stop-cock); thus, a few 
strokes of the engine removes the air in 
the syphon, and the water flows. The 
tunnel b and d, can be kept sufficiently 
full of water to overflow the syphon. 
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which prevents it from drawing air. The 
old buildings rendered it necessary to 



iJ 



carry the syphon underneath theip, in an 
arched tunnel (d): c is the cess pool; 
e e, air holes. The pipe is in convenient 
lengths of 9 feet, of 5 inches bore, and 
half an inch thick, with li inch flanges. 

MB. Loudon's " subu&ban 

GARDl&NEB."* 

The most indefatigible, and, perhaps, 
most practically useful, of all living 

* No. I., price Is., to be completed in ttom teA^ 
to flftoen numbers. 
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writers, is. our excellent contemporaiy, 
q( msuiy Magazine and Encyclopaedia 
celebrity, Mr. Loudon. Of his nume- 
rous works, there is not one, which has 
not supplied some obvious and urgent 
want, nor one which has not been pro- 
duotive of a world of ffood. We hardly 
expected that ,he could have done more 
for the "divine art" of gardening, than 
he has done already by his Gardeners' 
Magazine^ his Gardening EkKsydopsedia, 
and his Cottage, Fann, and Villa Ency- 
clopaedia;^ but of a character quite dis- 
tinct, yet nearly akin to all these, and 
likely to be nearly quite as useful, is the 
new work, the first number of which we 
have now before us. The "Subur(;>an 
Gardener" is for the millions Who pro- 
fessionally (if we may use the term) have 
no connection with the cultivation of the 
soil, who know little or nothing of gai- 
dening, but have a livelv sense of the 
beauties of nature, and deUght iti mak- 
ing their little boxes out of town, as rural- 
Mke, and ornamental as possible. For 
these, Mr. Loudon treats of the choice 
of a situation for a suburbain or country 
house, and grounds, on a small scale, 
touching not only on sueh permanent 
considerations a» soil, aspect, water, &c., 
but entering fully into the various acci- 
dental and artificial circumstances, by 
which situations, indisputably good in 
themselves, are often most materially 
affected ; such as — state of society in tl^e 
neighbourhood, vicinage of markets, 
churches, &c. For these, also, he dis- 
cusses the sort of house they should 
build, and how build it ; the most ele- 
gant and ornamental way of fitting it 
up, &c. Here the first number of the 
work before us stops ; but in the dozen 
or so, by which it is to be followed and 
completed^ we are promised most ample 
information respecting the laying out, 
planting, cultivating, jmd keeping up of 
the garden and grounds attached to the 
house so chosen and erected ; not forget- 
ting a few words, by the way, on those 
very convenient, if not necessary, appen- 
dages, a dairy and poultry-yard. Mr. 
Loudon, in short, prc^oses " to concen- 
trate ** here, for the benefit of the sub- 
urban poDulation of the country, " all 
the knowledge on rural subjects which 
he possesses," which every body who 
knows any thing of Mr. Loudon, or of 
the useful Uterature of the times, must 
kftovv to be nearly unrivalled. To wish 



such a work success were whdiy sup^r-: 
fiuous; it requires only to ha¥e. its {ex- 
istence and objects, made known, to 
command instantly a most extensive 
circulation, not only in our own coun- 
try, but wherever there are cities and 
towns to flee from, and rural retreats to 
be cultivated and prized. 
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This work has now been in existence 
sufficiently long- to take its station as an 
established periodical: the Tenth An- 
nual Volume is now before us.* All^ugb 
specially devoted to the recording of 
novelty, there is nothing oi novelty in 
the form and arrangement of the volume 
itsdf. The matter it contains is ranged 
under precisely the same heads, and in 
precisely the same fashion, as in its nine 
predecessors.. The motto *^ Let well 
sdone" has been scrupulously — ^too scru- 
pulondy, adhered to by the editor. He 
can hardly be blamed for his unwiUsng- 
ness to deviate, in any gveat degree^ 
from a plan which expeorieBce must^ by 
this time have shown to be in the main, 
satisfactory, but still we think a few 
little improvements, of the coatipi^don 
hinted at in our notices of his volumes 
of former years, might have been ven- 
tured on without much fear of dete- 
riorating the character of the work, and 
not wil£out hope of adding another to 
the Ust of '* useful imparovements*' which 
it is the business Of its pages to chro- 
melefor general informatioa. 

The principal artsdes under the head 
'^ Mechanical and Geueral Science'' are, 
as has been usual for some time* devoted 
to the very extensive subject of. ** Rail- 
ways :'' amongst themare liotoably minute 
descriptions of the '^ London dnd Btr- 
mingham,'' the ** ENiblin and Kings- 
town," and the "London and Green- 
wieh'^ Railways, besides Dr. Lardner's 
paper^ read before the Royal Society, 
on the " Theory of Raihroada." The 
doctor is also laid under contribution , 
on the question as to the practicability 
of steam li&vigatioh between England 
and America, and India. Even on the 
worthy doctor's own showing, we think 

* Arcana of Science and Art ; or, an Annual Re- 
gi;Bter of useful inyentions and improvemcB^, dis- 
cdveries and new facts in mechanics, chemistry,, 
natural history, and social ecoamny. With several 
engravings. Tenth Year, l^mdon, 1837, Limbird,. 
12mo. pp. 317. 



Digitized by LjOOQIC 



ARCANA OF SCIENCE FOR 1837. 



1^7 



he is mueh more decided in his adverse 
opinions, as to the plan for a' direct steam 
voyage across the Atlantic, than the facts 
of the cases will warrant : it was going 
too far, at any rate, to talk about *' a 
voyage to the Moon" as being in the 
same category, and, if we mistake not, 
the doctor woiQd not now be sorry if the 
unlucky expression were forthwith for- 
gotten. As matters are progressing, it 
is by no means unlikely> that the *' im- 
possible'' thing itself may actually be 
clone before the doctor has had time 
> enough to explain away his ex cathedra 
condemnation. A task which he is ap- 
parently not disinclined to attempt. 

The progress of the Thames Tunnel 
•during the past year is duly rqH}rted ; 
as weU as the proceedings of the British 
Associa^n at their Bristol meeting, of 
•which, however, there is only room 
enough for a small sketch. Ttie con- 
istruction of Mr. Rowland Hill's rotary 
-printing machine is given in pretty full 
detail, upon what principle we ore at a 
loss to guess, since, if every patent of 
equal importance w^e to receive as 
much attention, the Arcana would re- 
quire to be in fifty yearly volumes, in- 
stead of one. It is too late, however, 
now to complcdn of this want of homo- 
-goieous character; the book must be 
taken as it is-—" a thing of shreds and 
patches," and the reader will only have 
himself to blame, if, after consultmg its 
pages, he imagines himself to be ac- 
quainted with all the " discovmes and 
improvements" of the by-^ne year. 

A great porttou of the contents of this 
•division has, as usual, been derived from 
1^ columns of 1^ Mechanics' Ma^azme : 
a circumstance which may well account 
.for the difficulty of sheeting any ex- 
■tract by way of specimen, which our 
readers woidd not recognize as an old 
acquaintance. Fortimately, the next 
heady ^ Chemistay," supjdies us at the 
outset with a very, interesting paper, 
which is as "good as MS.," and well 
worthy of being transferred to our pages : 
especiaUy as it may be taken as an illus- 
tration of the views of our correspondent, 
•Colonel Maceroni, on the sabject of the 
light-houses of the Euxine. Who shall 
dare to predict a stop to the march of 
enliffhtenment, when a British scientific 
journal adds to the stores of practical 
philosophy by a communication from 
the very capital of the Turks, — the centre 
(once) of uacivihzation ? 



** It may be well to state, as intrbdactory 
to the foUowh^; letter; that Mr. W. H. 
Barlow has been a resident for some time 
in Constantinople^ for the purpose of con- 
structing a brass foundry and boring-appa- 
ratus, upon a large scale, with a vi£v of re- 
modelling tbe Turkish artillery; and that 
k)n IsLd retxan of Namik Pa^ fixnn-this 
country, (who had ffTamlhiiiff with K scroiti- 
nizing eye many of bur mantifitcturing-^aiid 
scientific establishments), Hahl Pasha, the 
Sultan's 8on-in law, eesot for I^« Barkiw, 
and spoke to him on the sulgeet of restormg 
some dilapitated light-houses in the Black 
Sea, and requested to know if he was ac- 
quainted with a very remarkable lij^, whieh 
was known in England under the name of 
Drummond's lamp. He was answered that 
he- knew of it generally, and that if he could 
find find any description Of it in any of his 
books, he would famish him with the par- 
ticulars. Fortunately, on referring to an 
ingenious American physician, Dr. Zohrab, 
who had studied at Edinburgh, he fell upon 
a number of the Nautical Gazette, in whieh 
an account was given of the light ; and on 
the ground of the information thus obtamed, 
•the experiments detailed in the foUowing 
letter were undertaken. 

' Constantinople, Jan. d, 1836. 

* I have already infonned you of my first 
experiments on Drummond's Ught, and the 
astonishment it produced in the Turks when 
it first shone forth in all its brilliancy. 
* Mashallah allah ! gunez boo .''* was heard 
on all sides ; and I must acknowledge that my 
astonishment and delight were no less when 
I first found my attempts successful, in 
which Dr. 2ohrab equally participated; 
neither of us having ever aeen it in England. 
I promised you that on my return frotn ex- 
amining and reporting on the state of the^ 
light-houses in the Black Sea, I would give 
you a detailed account of my proceedings, a 
promise which I now propose to redeesE^ as 
far as the extent of a letter will permit. 

'When Halil Pasha first mentioned the 
Drummond's light, haying searched my own 
library in vain for any description, I appUed 
to Dr. Zohrab, who, having studied in 
Edinburgh, and being in the habit of read- 
ing English works, I thought might possess 
the desired information; and, fortunately^ 
he had a number of the Nautical Gazette, 
in which was given several particulars of the 
Kght, with drawings ; aiid, as we weiie read- 
ing of its beauties, a sudden thought struck 
^us <rf trying to make it. I set to work that 
night, and made a drawing of the simplest 
apparatus I could conceive capable of pro- 
ducing the desired effect, which was as fol- 
lows : In Kg. 1 , A and B are two bladders, one 

* Good heavens ! it is the sun 1" (Reviewer) 
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eontainitig oxygen, the otiier hydrogen. C 
is the mixiiig4iOK, to which they are attached 

Fig.l. 




by beisg ilrmly tied upon the two projecting 
pipes. la this box were placed about thirty 
pieees of wire gause, which, by the bye, we 
wereiodly at aloes to.obtain,tillweaccid^itly 
fell upoii two wire-gauze masks which had 
been used at the last camiyal ; these were 
instantly cut up and arranged in the mixing- 
box, at the upper end of which we attached 
the small pipe and stop-cock, as in the 
the figure. The stop-cock belonged to an 
apparatus of Dr. Zohrab's, and the small 
pipe was made by an ingenious American at 
Galata. Thus prepared, we filled the blad- 
ders with the proper gases (after only one 
unsuccessful attempt), and a piece of Hme 
placed on a lump of day, was put before the 
jet ; a board was then placed on the bladders, 
with a weight on it. We then lighted the 
jet, and, to our inexpressible joy, a light 
instantly burst forth, so intense, tibat it was 
impossible to look directly at it. This being 
accomplished, and our apparatus appearing 
safe, I determined to exhibit the light itself 
to the Pasha, instead of the drawing of it 
which I had promised him. The astonish- 
,ment and approbation were, as I have stated, 
>ery great, and I was immediately dispatch- 
to tiie Black Sea, to examine and report on 
the state of the light-houses. On my re- 
turn, I was requested to make a larger and 
more complete apparatus, in which I have 
succeeded the full extent of my expectation ; 
this light bums for an hour. But I must 
here first mention a circumstance attend- 
ing our first exhibition: after this was over, 
Dr. Zohrab and myself removed our ap- 
paratus, and there being still some gas 
in the bladders, we lighted it again for 
our own amusement in my drawing office, 
when it exploded with great violence while 
I was pressing the bladders with my hands. 
You remember the explosion of my gases 
in my littie room at Rushgrove Cottage, 
but that was nothing; this was so sharp, 
that I lost the sensibility of my right 
!ear for nearly a month, and the explosion 
forced pieces of the bladders quite through 
the cloth of my trowsers ; and yet, excepting 
my ear, I escaped without injury.* " 

Mr. Barlow goes on to describe bis 
enlarged apparatus at some length^ and 
winds up by ol)ser\'ing :— 



*' The difficulties we encountered, and the 
extraordinary shifts we were put to, would 
be very amusing to you, but they are too 
long for a letter ; suffice it to say, that, in 
the end, the experiment succeeded beyoad 
our most sanguine expectation. The Pasha 
was delighted with its performance, and has 
taken the apparatus to his palace. I h^ye 
since exhibited to him coal-gas light, which 
I manage much easier, and have draWh out 
my estimates for this light, and oil ; but no 
doubt the latter will be preferred, and I 
soon expect to be at work in putting in 
proper repair the lighthouses of Fanaraki. 
I am anxiously waiting your further descrip- 
tion of Beale's light, which I will also show 
to the Pasha, who takes great interest in all 
these matters." 

Success to the worthy Pasha ! — say we, 
—and may the streets of Caastantino|)le 
speedily be lighted with gas! — without 
which preliminary we are afraid Beale's 
light, whose great merit is that it turns 
to account the hitherto useless residuum 
from the retorts, — will be no great lic- 
quisition to Mr. Barlow's patron. 

There are a great variety of interestfaig 
articles, be^des this, in the ** Chemieal 
Science*' department, and also not a few 
which hardly deserve the room they 
occupy — the account of " Donium, a 
new metal found in Damdaonite" among 
the number : — such matters are of mo- 
ment only to the parties concerned ; the 
"amber immortalization*' of whose names 
is the object in view : it is needless to say 
that the discovery of this " new metal" 
is of the smallest conceivable importance. 
In the " Natural Historjr" division, we 
have another specimen of the same ridi- 
culous humbug, still more ludicrous. A 
Mr. Wetherell proposes to call an un- 
described cockle shell by the name of 
his friend Mr. Sowerby, while Mir. 
Sowerby, not to be outdone in gener- 
osity, insists upon it that a species of 
voluta, slightiy differing from those al- 
ready known, shall be styled "' Voluta 
WetherelH," "as a just tribute'"to the 
author of the paper, nameJy, " the perpe- 
tuatorof the glorious name of Sowerby !!" 
*' One good turn deserves another," is an 
old saying, w:hich these worthy natura- 
lists evidently hold in high esteem : but 
their mutual clawings might just as well 
be left in their original obscurity, — ^the 
interests of science in general would 
suffer but littie in consequence, and 
more room would be gained in the 
" Arcana" for really valuable matter. 
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.FIRE AT ST. Katharine's docks — 

SPONTANEOUS COMBUSTION. 

Sir, — ^The article on spontaneous com- 
bustion by M. Scanlan, Esq., which is 
inserted at page 143 of your 72 Ist Num- 
ber, does not happen to throw any light 
upon the circumstances attending the 
origin of the fire in the St. Katharine's 
Docks, on the 24th May last, yet I am 
sure that most of your readers will feel 
as much obliged to your " Old Corres- 
pondent," at whose request the paper 
was inserted, as I do myself. The 
nature of spontaneous combustion — or 

! rather the numerous circumstances which 
give rise to it — are at present so imper- 
fectly known, that thanks are due to all 
those persons, who will investigate and 
record the facts attending each occur- 
rence, as far as they may be ascertained. 
Vegetable decomposition is a prolific 
source of accident, and the late fire in 
St. Katharine's Docks appears to have 
arisen from this cause. A quantity of 
emptv rice bags, known among rag 
mercnants and paper manufacturers by 
the name of Gunny-bagging, was lying 
in a heap, on one of the quays in the 

. dock, which, having become heated, 

. burst, into flames about half-past ten 
o'clock of the night stated ; the fire con- 
sumed the bagging, and extended to a 
large stack of barrel-staves that was lying 
on the qtiay ; having burned through a 

' window, the fiames entered the cooper- 
age, attacked the joists and flooring, and 
was preying upon a quantity of staves 
on the first floor of the building, when 
the firemen and engines reached the 
spot. The firemen were very prompt in 
their attendance, and by dint of great 
exertion in the midst of a most annoying 

. smother, they soon succeeded in stop- 
ping the spread of the fire. 

Much alarm was naturally excited, by 
the breaking out of a fire in this place ; 
the most experienced engineers who have 
inspected the buildings of these docks, 
having given it as their unanimous opi- 

. nion, that if a fire once gets fairly hold 
of the warehouses, the whole edifice will 
inevitably be destroyed. The docks being 
continually crowded with merchandise, 
generally of the most combustible des- 
cription — the buildings most intimately 
connected throughout, and of the mo^ 

. unapproachable description as to dimen- 
sions, height, &c., renders it most pro- 



lyl? 

babl«, that a laige fire raging in these 
docks could not be checked by an^* or- 
dinary efiforts. 

I cannot omit this opportunity of re- 
ferring to the apparatus, which I con- 
trived about four years ago, in conse- 
quence of the destructive fires which 
took place at Liverpool, and described in 
an article on ** The suppression of water- 
side fires" which appeared iii yo^r nine- 
teenth volume, paffe 184. This appa- 
ratus was designed for the purpose of 
securing a prompt and efficient supply of 
water to fire-engines, in sitnaidons cor- 
responding to that of the docks in ques- 
tion. The want of some provision of 
this kind was much felt at the recent 
conflagration, and may be more severely 
felt at some future time, if not provided 
in the interim. Perhaps the gentlemen 
who have the superintendance of these 
noiatters, will see the propriety of immie- 
diately adopting the protection aflbrded 
by this simple means, before an extre- 
mity arises. 

The spontaneous ignition of hemp, 
cotton, lampblack, ana damp rags when 
collected in a mass, are by no means rare 
occurrences — ^the process being fermen- 
tation, heating, and ultimately ignition ; 
the same accident occurs more frMfiiently 
with hay when stacked before suflfcienHy 
dry, as agriculturists know to their cost. 
There are some chemical actions that are 
confined to the mineral kingdom which 
produce the same ill eflTects, as the spon- 
taneous ignition of coals, owing to the 
presence of iron pyrites, the admixture 
of sulphur and iron filings, 8cc, &c. ; but 
the accidents from vegetable matters are 
the most frequent, as they have bee^ the 
most disastrous in their efiirctB upon 
society. 

I remain, Sir, 

Yours respectfttlly. 
Wm. Baddbley, 

June 5, 1837. 

PATENTS AND COPYRIGHTS. 

A bill was passed last Session by Par- 
liament for the protection of patents, 
and another is now before it for the 
protection of copyrights. The bne 
enables patentees to secure, for an enor- 
mous sum, the nght to their inventions 
for the space of Surteen years, and, in 
very particular cases, on receiving par- 
ticular permission, and paying particular 
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• fees, to get that space ei^tended : — ^the 
other provides, that on a simple registry 
of new publications, with no further for- 

- mality and expense than are abscdutely 

• necessary, the copyright of a work shall 

• be secured till sixty years after the 
author's death, no matter when that 
event may take place ; so that, in some 
cases, as that of the poet Crabbe, for 

• instance, the right may be prolonged for 
considerably upwards of a century. The 
law for the patents was passed not 
without difficulty, and held out some- 
what in the light of a boon ; — the bare 

• proportion for the law of copyright has 
been recdved with enthusiasm, and the 

. speech of its proposer, replete with re- 
proach to the legislature, for not having 
at^pted some similar measure before, 
has been almost drowned by the legis- 
lature itself, with thunders of applause. 

Why is this great, this enormous dif- 
ference to be made between the protec- 
tion accorded to the genius of the author, 
and that of the inventor ? " Hath not 
an inventor eyes, hath not an inventor 
handsjorgans, senses, afiec1ions,passion8 ? 
' — Is he not fed with the same food, hurt 
-with the same dishonesties, subject to the 
. SBmediscourti^ements, healed by the same 
means as an author is.'' An author, it 
is said, occasionally confers inappre- 
ciable benefits on the public. So does 
an inventor. An author is sometimes 
deprived of the due reward of his la- 
bours, by his worics not being properly 
valued, on their first appearance. Of 
how manyan inventor may the same be 

• said ? An author — but it is needless to 
pursue the parallel further, — the difB- 

•«Dlty would be to point out a difference 
'Worth mentioning. 

Yet so it is, that while patentees are 
apparently left to struggle ui^itied with 
all the ills that flesh is heir to, Mr. 
Seneant Talfourd not only proposes, 
with apparently every chance of success, 
to coiier on authors^— already in com- 
parison so highly favoured, — a number 
of stiU additional favours, but maintains, 
that even then, they wiU be hardly 
•treated. In his opinion, the right to 
literary property ought tiever to termi- 
naite, and we ought still to be paying 
'copyright for the works of Bhakspeare. 
By the same rule we should still be 
handing over a valuable consideration to 
the descendants of Capt. Savery . But in 
affirming such -a proposition as this, is 



not the Seijeant blinded by his habit of 
seeing things in general with the eyes of 
a lawyer ? — ^are not his views in reality 
narrow, at the very moment when he 
most supposes them enlarged? What 
is there in the law of property, and its 
descent, so sacred and all-embracing, 
that it should in justice be applied to 
even the productions of intellect itself? 
The political economists justify the per- 
petud transference of land and weahh 
from father to son, on the plea that the 
public is benefitted by their being in the 
possession of an individual, since he is 
hkely, from motives, of private interest, 
to manage them best, while, if in the 
hands of the public, they would only bo 
the sources of stiife and confusion. 
This state of things is decidedly reversed 
in the case of literary property, as well as 
patents ; — the interest of the public is 
evidently best consulted by its being in 
the hands of the public, and the attempt 
to continue it in the possession of indi- 
viduals, would lead to those very ^vOs, 
which in other cases, are guarded against 
by that very measure. How are the 
works of Shakspeare, for instance, Uy 
descend ? If by the laws of personal 
property, his different plays would by 
this time have been assigned to as many 
different persons, nay, perhaps would 
have been split into separate acts and 
scenes ! On great and general principles, 

•the law of inheritance, especially as it 
stands in this country, is open to many 
objections. The chief argument for it, is 
its convenience; now in regard to the 
productions of intellect, it has not that 
argument to plead. The effect of it, as re- 
gards them, would probably be bad in the 
extreme. We should not see the posterity 
of Milton and Addison, but the posterity 
of Tonson and Curll, riding in their 
carriages. 

Refiiquishing, however, what he con- 
siders the high ground of principle, Mr. 
Serjeant TaSourd descends to that of 

^ expediency. The present law is, that im 
author may dispose of his copyri^t for 
the term of twenty-eight years, at the 
end of which it reverts, if he be dead, 
to the public ; if he be alive, to himsdf. 
It is proposed, in heu of this, that the 
term assignable shall extend to sixty 
years after the author's death ; the chief 
object being, it is said, to benefit his 

• children. In proof of the insufficiency 

"of the present term, and the injustice of 
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the .present law, the Serjeant in his 
speech adduces several instances, which 
are, it may fairly be presumed, the 
strongest he could offer. He speedis of 
a descendant of Milton, being reduced to 
take a benefit at the theatre, from the 
charity of Garrick; but this is by no 
means a case in point. That circimi- 
stance did not take place till much more 
than sixty years s^ter Milton's death, 
and, according to Serjeant Talfourd's 
previous statements, the copjiight of 
Paradise Lost was sold in perpetuity, 
the state of the law at that time allowing 
it — ;so that nothing remains but to blame 
the improvidence of Milton. He men- 
tions the case of Bums — a name which 
it seems rather singular to find brought 
forward on an occasion Uke this. " As 
to any remimeration,'^ writes Bums to 
Thomson, in the well-known correspond- 
ence, " you may think my songs either 
above or below price, for they shaD ab- 
solutely be the one or the other. In the 
honest enthusiasm with which I embark 
in your undertaking, to talk of money, 
wages, fee, hire, &c. would be downright 
prostitution of soul." It is tme, that the 
ideas of Bums in this respect were very 
unreasonable, but perhaps those of the 
Serjeant are hardly less sq, in a different 
way. He complains that the public are 
now luxuriating in the works of Bums 
^t a cheap rate, because the copyright 
is expired, without considering the loss 
sustained by his descendants. It is ge- 
nerally understood that the publication 
of those works was successful in no or- 
dinary degree, in effecting the object for 
which they were given to the world, of 
raising a fund for the support of his 
fanuly. J^ch being the case, his ad- 
mirers are surely at liberty to congratu- 
late themselves, that at length, after they 
have for twenty-eight years, been com- 
pelled to purchase a dear and bad edi- 
tion of his works, sent put under the 
sanction of his famUy, by one who showed 
too little appreciation of his genius, and 
too little respect for his character, those 
lyorks are now offered in all the forms 
of elegance and cheapness, to the Scottish 
peasantry (for whom he wrote, and by 
whom he most wished to be readj and 
edited by biographers sxkd critics, of 
feelings and powers far superior to those 
of Dr. Currie. The name of Coleridge 
is likewise made use of. It is said that 
the copyright of his wothi having ter- 
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minated on his decease, his children are 
now left without an inheritance. Under 
the proposed act their situation would 
certainly have been no better, and their 
father'^ would have been worse» Cole^ 
ridge sold the copyright of his works to 
the booksellers at a time when it was of 
little value i they would retain it under 
the new law for nearly sixty years to come 
— while, under the old one it reverted to 
him at the expiration of the twenty^eight 
j^ears, and he was thus in the decUne of 
life enabled to derive profit from his 
productions himself. The last name 
which the Serjeant adduces, is that of 
Sir Walter Scott. Surely the prices that 
he received for his works are an ample 
proof, that under the old law, there was. 
good reward for successful literary ex- 
ertion% The unfortunate circumstances 
in which he left his feunily were the re- 
sult of imprudent speculations, quite un- 
connected with hterary merit, and which 
certainly do no honour to his name. 
Were Lord WeUington unfortunately to 
sacrifice his interest in Strathfieldsaye, to 
a fruitless attempt to support the cause 
of Don Carlos, or to reckless speculation 
in the funds, his Graoe*8 consequent em- 
barrassments, might as well be quoted as 
a proof of the ingratitude of the nation. 
Had Sir Walter Scott Hved another year, 
he, like Coleridge, would have derived the 
benefit of the railing in of some of his 
earlier cop3nrights, and the operation of 
the old act would have shown its benefits 
in another conspicuous instance. 

Such then are the strong cases for the 
new law. Many of th^m seem to tell 
quite as nmch for the old one. That 
of Coleridge points out how useful it may 
be to protect an author &om his own 
improvidence. That of Bums points 
Qut how an audior's family^may not 
prove the best guardiaas of his fame. 
In fact, this latter consideration is by no 
means an unimportant one. Twenty- 
eiight years after an author's death, is 
now the longest period, that a copyright 
can by possibility extend to. At that 
time many of his friends and acquaint- 
ance in general, nemain alive; and if in the 
meanwhile his fame has continued ex- 
tending, there as an opportunity of their 
coming forward, and throwing light on 
his works and character ; in wnich case, 
some editor ten times more enthusiastic, 
and more discriminating than any select- 
ed by his family, might undertske the 
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task of doing justice to his memory. 
Under the neW law the long period of 
sixty years after the author's death, will 
have extinguished all an author's contem- 
poraries, before his works become the 
Eroperty of his admirers. Had such 
een the rule in times past, we should 
have been deprived of some of the best 
and most entertaining works in our lite- 
rature. Southey's edition of Cowper, 
miserably maimed, as it is, by the with- 
holding of the letters which are still copy- 
right, would be forced to yield the field 
altogether to that of Grimsnaw. Croker's 
Boswell would be an impossibity. Should 
we be able to get a copy of BosweU's 
Life of Johnson at all ? His son was 
ashamed of the work that gave his father 
immbrtaUty, and would, had it been in his 
power, have suppressed, what has justly 
been called, the most entertaining book 
in the English language. 



THB "RUBY" STEAMER. 

Sir, — I beg to transmit you the follow- 
ing account of a new steamer, the " Ruby," 
now running on the Thames, as there 
appears to me many things about her 
especially worth the notice of the readers 
of your valuable journal. 

The " Ruby" has been built expressly 
for the Diamond Gravesend Steam Packet 
Company, with a view to great speed and 
ample accommodation; both of which 
have been obtained in a remarkable de- 
gree, as the results have proved. This 
vessel is 160 feet long between the per- 
pendiculars, and 19 feet beam. She 
draws with all her machinery, coals, and 
200 passengers on board, 5 feet water, 
and is propelled by two engines of 50 
horses' power each. Her speed through 
still water, the result of various trials, 
at the mile ground in Long Reach, is 
I3j miles per hour, which is greater 
Uian has been obtained by any vessel in 
a mile. She 
ry vessel she 
p their power 
ons she has 
rravesend to 
including all 
id forty mi- 
ls are of the 
she has a 
ladies cabin 14 feet long, a saloon 32 
feet, and a fore cabin 32 feet, each most 
elegantly fitted up, with every con* 



venience for the traveller, or the man of 
pleasure. 

This vessel was constructed by the 
Messrs. WaUis of BlackwaU, from the 
designs of Mr. O. Lang, jun., of Wool- 
wich Yard, son of the eminent builder 
of that name, and is, I understand, built 
upon quite a novel principle. On the 
whole, she does great justice to the pub- 
lic spirit of the directors of the Diamond 
Steam Packet Company, as they may 
truly boast of having the most commo- 
dious and the fastest steamer afloat ; and 
I imagine a trip in this vessel will be 
equally gratifying to the man of pleasure, 
and the man of science. One proof of 
her extraordinary speed, is the fact, that 
against a strong wind and ebb tide, she 
has run the distance from Gravesend to 
the Victualling Office Deptford, in two 
hours, and she is now making four trips 
a day, to and from Gravesend. 
I am. Sir, 
Your most obedient servant, 

Nauticus* 

FIRES IN PARIS — MR. BADDELEY'eT 
FIRE REPORTS. 

Sir, — ^The table relating to the Parisian 
fires for the last six years, in your last, 
for which we are indebted to the indefa- 
tigable Mr. Baddeley, seems to require 
a few explanatory notes to render it per- 
fectly clear. For instance, — ^what is to 
be understood by the term " suffocated** 
which heads one of the coluBqns ? Most 
English readers, at any rate, would take 
it for granted that the persons returned 
as " suffocated," were, ipso facto dead, 
did not the last column, that of deaths, 
forbid the supposition — only one fireman 
being returned in the latter, while noless 
than nine are reported as " suffocated." 
The Sapeurs Pompiers of Paris are evi- 
dently of the same breed as the "boys" 
of Donnybrobk Fair, who are all the 
more lively for being ^' kilt** now and 
then. 

Again, what is meant by " populace }^^ 
Is the designation intended to compre- 
hend the mob only — the lookers-on, — 
or it is. a sweeping term for the whole 
of society who are not firemen, the in- 
habitants of the bumiiig premises, in- 
cluded ? *' Populace" refers only to the 
former class; but then there are only 
two distinctive heads, and it can hardly 
be supposed, either, that no inhabitants 
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received injury, or that they should 
not be included in the return ; indeed it 
is not improbable that this second head 
may refer to them only, as the mob can 
hardly have occasion to incur any danger 
in a city, where we are told all the ar- 
rangements for extinguishing fires are in 
such apple-pie order, and where, above 
all, there is a numerous corps devoted 
to the especial service. Any way, cir- 
cumstances considered, the term " po- 
pulace" is of so indeterminate a signifi- 
cation as to render the column in ques- 
tion useless. Perhaps Mr. Baddeley will 
favour the readers of the Mechanics' Ma- 
gazine with the original French word, 
which would probably go far to clear up 
the matter. 

Mr. Baddeley informs us that ** the 
small number of firemen killed and 
wounded is attributable to the expertness 
acquired by the men in their daily drills." 
The number, however, appears to be 
anything but small, amounting, as it 
does, to forty-three. As far. as can be 
gathered from Mr. Baddeley's reports of 
London fires, this would seem to be 
much greater than our own ratio, not- 
withstanding the number of fires in Lon- 
don is usually three or four times greater 
than in Paris. I do not recollect reading 
of a single fireman being killed during 
the last six years, and only of two or 
three being hurt. True, the numbers of 
the firemen here and in Paris may be 
vastly disproportionate, — but neither the 
table nor Mr. Baddeley's letter aflfords 
any precise data on that subject. 

While this topic is yet in hands, allow 
me to call Mr. Baddeley's attention to a 
paragraph in your sixteenth volume, re- 
lating to the comparative efficiency of 
th^ old and new' systems of extinguishing 
fires in London. I venture to call this 
gentleman's attention to the passage, 
because it is not the nroduction of an 
^* anonymous'* writer, put carries all the 
weighit which the appending of the name 
of the author ought to give it. It is as 
follows :— ^' About four or five years 
back, there were fifty fire-engines be- 
lon^ng to t\^e different insurance com- 
panies, stationed in different parts of the 
metropolis ; the present number is only 
thirty-eight andthe reduction in the num- 
ber of firemen, has been in proportion. 
Some of the oldest insurance companies 
have formed a sort of union, or alliance, 
fey which they mutually agree to aid and 



assist each other, thereby reducing the 
number of engines and firemen necessary 
to be kept by each. Thus, the co-opera- 
tive System works exceedingly^ well for 
the insurance companies, but is not equally 
advantageous for the public, seeing that 
the chance of prompt and effectual assist^ 
ance, in case of accident, will always be 
in proportion to the number of men and 
engines that are distributed over the me- 
tropolis" (Mec, Mag. vol. xvi., page 311.) 
These remarks are on the face of them 
so clear and convincing, that they seem 
of themselves sufficient to settle the ques- 
tion: but when it Ls added, that they 
proceed from a gentleman well known 
for his intimate acquaintance with the 
subject, as well as for the deep delibera- 
tion, with which his opinions upon it are 
formed, who shall venture to controvert 
them ? To sum up all in a word, the 
letter from which they are extracted bears 
the signature of " Wm, Baddeley." 
I remain. Sir, 
Ytmrs most respectfully, 

Aquarius. 

Wednesday, 7th June, 1837. 



EXPLOSION OF THE BOILSR OP THE 
" union" steam PACKET, AT HULL. 

We have received numerous commu- 
nications, offering suggestions as to the 
cause of the explosion of the boiler of 
the " Union'* steam packet at Hull. On 
referring, however, to the Report of the 
experiments made by the Committee of 
the Franklin Institute on the causes 
of steam boiler explosions (for which 
see Mechanics' Magazine, Nos. 666, 66?, 
668, 670, 671, 67'i, 69$, 699 & 705), we 
do not find any probable cause niention- 
ed that has not been anticipated, and 
examined into, by the committee — ^with 
two exceptions, which we subjoin. We 
beg to call the particular attention of 
our readers to the recommendations of 
the Franklin Committee, with a view to 
meet the dangers in question (see our 
26th vol., p. 235); in fact, the report 
altogether ought, to be studied by every 
one having the responsibility of the di- 
rection of a steam engine, arid human 
life in his care! Wlien the coroner's 
inquest at Hull has closed, we shall give 
an abstract of the evidence;^ as far as re- 
lates to the explosion, . 
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Sir, — Allow me to contribute my mite 
in explanatkai of the catastrophe which 
has unfwrtunately occurred at Hull. It 
appears to be the opinion of most, that 
the explosion arose from the generation 
of hydrogen gas in the boiler. Now, 
from my experience on this head, I do 
not hesitate to express my conviction 
that such was not the case; and the 
capital experiments lately made in Ame- 
rica (and recorded in your Periodical,) 
fuUy confirm such opinion. To what 
cause then are we to attribute the effect — 
one undoubtedly of the most violent and 
sudden nature? I submit that it may 
be explained thus :— That the water in the 
boiler had become so low as to expose 
a large flue surface to be unduly heat- 
ed. That, either by design or accident, 
the safety-valve was not then in action. 
Now, we have a quantity of water ready 
to foam by violent ebullition the instant 
the pressure was relieved; and this 
being effected, perhaps by the safety- 
valve opening, or by a partial rent in the 
boiler, tne water would boil up and lightly 
cover the flue surfaces, which, either 
having been heated to, or tf above, quickly 
reduced to, the temperature of most rapid 
vaporisation, about 400° to 500°, so vast 
an accumulation of stezun, would itt«^a?i/ty 
occur, that no safety v^dve, nor indeed 
any thing short of the most open exit, 
could save the boiler from immediate 
destruction. 

I am, Sir, 
Your most obedient servant, 
Thomas Howard. 

London, 15th June, 1837. 



Sir, — Is the chloride of sodium, or 
common salt (left after the vaporization 
of the sea-water in the boiler) decom- 
posed by the great heat arising from an 
insufficient quantity of water in the 
boiler ? In case it is, will not the chlo- 
rine mix with the hydrogen and oxygen 
arising from the decomposition of the 
steam (occasioned by an insufficient 
quantity of water also), and form an 
explosive mixture, which the heat of 
the boiler' may be sufficient to explode; 
and does not Uie iron of the boiler assist 
in the separation of the clilorine ? May 
I beg the favour of your calling the 
attention of your scientific readers to the 
subject, as I think a sufficient number 



of accidents by the bursting of steam- 
engine boilers have already occurred to 
justify an inquiry into the causes of 
their bursting, beyond what may happen 
through inattention or negligence. 
I am. Sir, 

Your obedient servant, 

H. P. J. 

London, 12 th June, 1837. 



COPPER BOILERS. 

Has any such explosion ever occurred in 
a copper boiler ? And if not, does not the 
fact of the safety of these boilers aiford ob- 
vious ground for legislative enactment, irre- 
spective of any scientific controversy upon 
the causes of explosion in iron boilers. 

These appear still involved in much doubt ; 
the preyaiUng opinion of engineers appears 
to be, that the expansive power of steam — 
particularly of low pressure steam, is totally 
inadequate to account for the terrific vio- 
lence of such explosions as that of the HuU 
steamer, and that in. such cases the steam 
must have been decomposed by contact 
with some part of the iron boiler at a red 
heat. Formerly, hydrogen gas used to be 
obtained for the inflation of balloons, hy 
passing steam through a red-hot iron tube, 
charged with iron wire or nails to facilitate 
the process, the oxygen combining with the 
heated iron, and the hydrogen being evolved 
in the form of gas. This is a famiBai* illus- 
tration of the well-known fact, that steam is 
liable to be decomposed into its constituent 
gases by contact with iron at a high temperau 
ture ; and the impossibility of obtaining hy- 
drogen gas by passing steam through heated 
copper tubes, seems to be equally demon- . 
strative of the safety in this respect of cop- 
per boilers for steam engines. 

By the evidence given at the coroner's in- 
quest at Hull, it is proved that the boiler was 
properly filled with water, and that the fire- 
flues were, therefore, covered by it ; but Hf, 
is generally supposed that the steam gene- 
rated upon the surface of the boiler plates, 
may sometimes prevent the actual contact 
of the water, at particular parts, for a con- 
siderable time, €md allow of those parts be- 
coming hot enough to* decompose tiie steam. 

But whatever may be the prevaiUng theory 
by which the violent explosion of iron bQilers 
is expl^ned by engineers, if the £act be, a» 
I apprehend it is, that such explosioms as 
that at Hull, never occur in the case of cop- 
per boilers, does not the public safety require 
that these should be universally adopted, or 
at least, that they should be so in all marine 
engines } — Correspondent of the Ttme Sun. 
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coch&an's many-chambbred gun:^ 

(From the American Railroad Journal). 

The chambers, or receptacles for the 
charge, are in the periphery of a cylinder 
of about four inches in diameter, and seven- 
eighths of an inch thick, which revolves 
horizontally on a pivot, bringing each cham- 
ber alternately in a line with the barrel ; on 
the under side, and about equidistant from 
the periphery, and centre of the cylinder, is 
placed a small cone to receive the percus- 
sion cap. There is a cone to each charge, 
having a communication with the powder. 
When the cylinder is charged, each having 
nine charges, the caps are put upon the 
cones, and then the cylinder is put in its 
place, and secured there by a spring. When 
in its place, each chamber, or charge, points 
in a different direction, and each cap is per^ 



fectlyprotectedfrom explosion, except the one 
communicating with the chamber in a line 
with the barrel, and after discharging which, 
no further explosion can take place without 
moving a spring, which permits the cylinder 
to make the one-ninth of a revolution, there- 
by bringing another chamber, or charge, in a 
line with the barrel. A person familiar with 
the use of this, having extra cylinders in his 
belt, can easily make thirty shots in a minnte, 
as he would only remove it from his face three 
times, to make thirty-six shots. 

The great facility with which it can be dis- 
charged, is not, as will be perceived on read- 
ing Capt. Gordon's letter, its highest recom- 
mendation. The certainty of explosion, even 
after long exposure in damp weather, is of 
the first importance, a quality which it ap- 
pears to possess in an eminent degree. 
The accompanying drawings show the^ 




positions of the cylinder, in which is repre- 
sented the chambers and the cones for the 
^»ps. 

A number of certificates of the per- 
formances of the rifle follow, from which 
we select the following : — 

Coelirane's Ghm tested in a Battle with 
the Semmolety in Floriday by Captain 
Gordon^ 

New Yorlc, March 17, 1837. 
Sir, — Having had very ample opportuni- 
ties of testing the very great superiority of 
your " many-chambered" gun, it affords me 
great pleasure to state, for the public inform- 
ation, that I consider it far superior to any 
other now in use. Its peculiar adaptation to 
the purposes of war, gives it just and strong 
claims to the patronage of the general go- 
vernment. I do not hesitate to declare it 
as my firm and decided opinion, that one 
hundred men, armed with your gun, would 
be equal) in point of efficacy, in battle, to 
one thousand armed with any other. Its 
superiority for hunlang purposes is equally 
great, and cannot fail to secure for it the 
public favour. 

The astonishing capability of your gun to 
resist dampness, or iiyury of its charge, 
when loaded, I consider of the greatest im- 
porOince. A very strkmg and satisfactory 



instance of this manifested itself in the late 
battle with the Seminoles, on Lake Monroe. 
Your gun had at the time been loaded at 
least two weeks — ^had been taken out on 
one or more excursions, and exposed to the 
dampness of the atmosphere, which in that 
country is very great, and such other causes 
as had made it necessary to discharge and 
re-load all or most of the other arms simi- 
larly exposed; yet, under these circum- 
stances, without re-loading, yours went off 
in every instance (the whole round of cham- 
bers), as if recently charged. The sim- 
plicity of the machinery, and the great power 
with which it throws its balls, wiU jusUy en- 
hance its estimation with aU who will take 
the trouble to examine and make trial of 
them. 

In conclusion, I will repeat, that I have 
no hesitation in giving it as my firm convic- 
tion, that your's is by far the most efficient 
fire-arm ever offered to the public, and every 
way worthy of confidence and patvonage. 
I am, Sir^ • : i. 

, Very respectfoUy, . 
Your most obedient* 
Humble servaiit, 

W. CrOKDON. 
Capt. U. S. Dragoons. 
To Mr. John Cochran, New York. 



* See Meehanica* Magazine, vol. zxvi. p. 412. 
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KOTES AND KOTICKS. 



NOTES AND NOTICES. 

Travellers see strange Thin/e». — " One day, in go- 
ing down Broadway, New York, the carriage in 
which I was stopped for some time, in consequence 
of an immense procession on the 8ide-wa)k having 
attracted the attention of all the drivers within 
sight. The marching geotjemen proceeded on their 
way with an easy air of gentility. Banners were In- 
terposed at intenrnls ; and, on examining these, I 
could scarcely heliere my eyes. They told me that 
this was a procession of the journeymen mechanics 
of New York. Surely, never were such dandy 
mechanic* seen,— with sleek coats, glossy hats, gay 
watch-gtfards, and doe-skin gloves! I rejoice to- 
have see^ this sight." Miss Martineau, from whose 
new work on America the above is extracted, might 
have been gratified without going so far from home. ' 
Can she possibly be ignorant, that her description 
is, to a Londoner, that of something which (at this 
time of year) is continually passing before his eyes? 
There are only two alterations wanted to make the 
likeness cosftplete. In England, the processionists 
are genecally not content with the side-walks, but 
usurp the carriage-way for the nonce, and they also* 
contrive to have at least <me band of music. 

Beet-root Sugar in America. — ^The cultivation of 
beet-root for sugar is about to be extended to the 
New World. Deputies from the United States have 
already arrived in France to be initiated in the 
arcana of the process ; and it is expected that if, on 
their return, the plant should be found suitable to • 
the soil and climate of the more northern states, a 
great blow will be dealt td the slavery of the south. 
It ought to be added, that, at the very moment of 
their arrival, the beet-growers of France were In 
apprehension of total destruction, in consequence, 
of a measure having been introauced by the mi- 
nistry, which would have the effect of bringing 
colonial production in fair competition with that of 
the motherwcountry. The measure has since been 
modified to suit the views of the now numerous 
class of beet-root cultivators ; and, taken altogether, 
the circumstance .augurs but 111 for the success of 
the American speculation. 

Paris and Brussels Railway.-^The inhabitants 
of St. Quintin have taken the alarm at the conces- 
sion granted to Mr. Cockerill for a railway from 
Paris to Brussels. The line proposed by that gen- 
tleman, it appears, will pass at some, distance firom 
St. Quintin, -whose citizens allege that the' circum- 
stance will be fatal to the manufactures of the 
place, deprived, as it will be, of the facilities of com- 
munication ei^oyed by other localities. They have 
sent in strongly drawn addresses to the powers that 
be, praying for the restoration of the line to its old 
atatiop, tbcough St. Quintia, as a matter of vital 
importance to th^r interests. As,t^eir to>vn pro- 
duces ttte same sort of fabrics as M&nchester, they 
insinuate that English influence has been at work 
to prbunre the alteration, and are fortffied in their 
idea by the circumstance ot Mr. Cockerell's being 
an Englishman, and also by the fact that the new 
line will be far more convenient for effecting a rail- 
road communication between London, and Paris 



than the old one. " If tie measure be persevered 
in," they observe, " the total ruin of St. Quintin 
and its maoufactures, will be the result, and this 
will form the greatest sacrifice which has yet been 
offered on the altar of alliance with England f" 

New Waggon Steam Drdgr.— Mr. Boydell, of Dee 
Cottage, near Chester, has invented a locomotive 
engine, which, when fixed to heavy waggons, &c.r 
will propel them on common roads at a very rapid 
rate. It was exhibited on Tuesday, and elicited 
the strongest approbation from many scientific and 
practical men who witnessed the trial, and minutely 
examined the, machinery. It is applicable to ploughs, 
<vhfch it propels . with great ease and velocity. — 
Chester Cdurant. 

' Patent Spring Folding Hat. —k new hat has lately 
been introduced ioto London from Edinburgh, to 
which it was imported from Paris, which is com- 
posed of a skeletpn of highly tempered steel springs, 
extended by an internal metallic ring. It is covered 
with felt or sllV, and may be formed into any fashion-^ 
able shape, may be compressed into a very small 
compass, and instantly restored to ite original form. 
Open and placed on the head, it resembles other 
hats, and. is equally pleasant to wear ; shutt It is 
reduced to the thickness of an inch and a half, 
when it may be carried under the arm, put between 
the coat and the vest, like a portfolio, and will only 
occupy the room of a shirt in a portmanteau. Its 
exceedingly simple mechanism may be adapted to 
various forms, while ite durability is declared to be 
equal to that of any other hat : thus, for the con- 
venience of travelling and attending crowded assem- 
blies, this' invention mttst be very usefUl. When 
the hat is to be put on, tlie metallic ring, which is 
covered with the lining, is pushed towards the in- 
side of the hat; then the edges of the ring slide 
along the springs, forcing them and the outside 
covering to its proper iTorm, in which^ by means of 
a notch in the ring, it remains extended. When it 
is wished to compress the hat, two of the springs 
must be pressed with the thumb, which make ^he 
crown come down, and reduce the hat to iU com- 
pressed state. 

Waste Lands. — ^An apparatus has been invented, 
and secured by patent, by which bog ^ and marsl^ 
lands may be dndned with 'the greatest facility, 
and at iin'e)cti*emely small 'cost (compared xvith 
every other known method). At a perUid soclt as 
the present, when the means of finding employ- 
ment and food for the Irish poor (the majority, un. 
fortunately, of the Irish population) are occupying 
so large a share of the public attention, an inven- 
tion which offers, like this, a method ;of speedily 
converting millions of now useless acres into fertile, 
arable land, can scarcely be too highly appre- 
ciated. We have seen a report which was made 
to a public board, by a gentleman deputed to 
\titness a trial lately made of the api^bratds, in 
which its practical efficiency is attei^ In the 
strongest terms. The inventor, who jis <||^icous of 
obtaining tHe co-operation of some monied indivi- 
dual, in bringing the invention into utfe, may be 
immedrately communicated with, by itddresftlog a 
note to him, to the care of otir publisber.; 



&9* British and Foreign Patents token- okt with eetmomy and despatch; Spee^caiions, DiseMmers^ and 
AmendmenUf prepared or revised'; Caoeatt entered; and generaUy every Branch tf Patent Business 
protnptlif transaetedi, . - • ^ ' 

A complete lisf.of Patents ^om the earliest period (15 Car. II. 1675,) to the present time may he earamined., 
Fee.2s.Qd.} CHeats, gratis. 
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bunnett's revolving iron safety shutters. 



BUNNJITT S REVOLVING IRON SAFETY 
SHUTTERS. 

Sir, — ^Th^re is scarcely any thing more 
desirable in populous towns and cities, 
than a ready and convenient method of 
securely closing the houses and shops 
of the inhabitants. The modes that 
have been devised for effecting this pur- 
pose are very various ; but up to a com- 
paratively recent period, most of the 
plans in common use were more or less 
inconvenient— many of them excessively 
clumsy, both as regarded the material 
and the manner of its application. The 
trouble of putting up every night, and 
taking down every morning, from ten 
to twenty heavy wooden shutters, toge- 
ther with the difficulty of finding a suit- 
able place for stowing them away in the 
day-time, were among the most promi- 
nent evils entailed upon shopkeepers by 
the old-fashioned methods. 

The cellar was very often the only 
eligible place of depository, from whence 
the shutters were drawn out across the 
foot-pavement of an evening, to the great 
and grievous annoyance of the pedes- 
trians, with which the thoroughfares are 
at that time crowded. . 

Sundry remedies have been proposed 
for these evils, and of several improved 
shutters that have appeared, the most 
recent, and, in my humble opinion, the 
biest, are Bunnett's Revolving Iron 
Safety Shutters, for which his Majesty's 
royal letters patent were obtained in 
June last. Although these shutters bear 
a slight resemblance to another invention 
for a similar purpose, they are essentially 
different in a most important particular. 

Bunnett's shutters consist of a series 
of narrow plates or strips of iron, placed 
horizontally, and connected together by 
hinges of a simple construction, rivetted 
on to their under surface, in such a man- 
ner, that the iron plates overlap each 
other, and entirely conceal the hinges 
from external observation; considerable 
advantage arises from this circumstance, 
inasmuch as the hmges cannot be seen 
on the outside of a building ; they are 
therefore not liable to be cut, nor can 
the knuckle-pins of the hmges be re- 
;moved. The pieces of metS to form 
the hinges are struck out of plate iron, 
^d afterwards bent up into the required 
form; each hinge being held to the strip 
forming the shutter by three rivets. 



The knuckles of each hinge being bent in 
opposite directions, allows the strips of 
iron to overlap each other ; at the same 
time, the combined shutter is capable of 
bending over and winding round the 
roller, to .which the first set of hinges 
is fastened. ITiis arrangement entirely 
obviates the necessity for cutting away 
any portion of the substance of the shut- 
ter itself. 

Fig. 1, is a front view of a window 
closed with one of Bunnet's patent shut- 
ters, which has a light and elegant ap- 
pearance, closely resembling a Venetian 
blind, the resemblance being greatly in- 
creased when they are p^ted (as they 
should be) green. 

Fig. 2, is a section of the closed shut- 
ter and window frame, by which the 
m^hod adopted for opening and closing 
these shutters will be rendered intelligi- 
ble. An iron roller with a toothed wheel 
at one end, is fixed in suitable bearings 
on each side at the top of the window ; a 
worm, or endless screw on the top of a 
vertical shaft, takes into this toothed 
wheel, while the lower end of the shaft 
carries a small bevelled wheel, working 
into another similar wheel placed at 
right angles with it. The axle of the 
last bevelled wheel is squared off for re- 
ceiving the handle, the turning round of 
which raises or lowers the shutter. 

The compact form of these shutters 
requires no deviation from the present 
mode of building, but that of placing 
the lintel over the window a few inches 
higher than usual, to admit the shutter 
when rolled up, as it is shewn in fig. 3, 
which is an internal view of the sashes *^^ 
and frame, with the shutter out of use. 

Fig. 4, represents an iron fire-proof 
safe, for the protection of books, deeds, 
manuscripts, &cl The sides and other 
parts of the oiiter safe are formed of 
patent corrugated iron, leaving an air 
space between that and the inner safe, 
for the purpose of rendering them iSre- 
proof. If desired, it can be covered 
with an ornamental casing of thin Wood- 
work, so as to combine a neat and ele- 
gant appearance with great security and 
facility of extensive arrangement, the 
contents being instantly secured from 
curiosity or theft by the application of a 
good patent lock. 

The same principle may also be ad- 
vantageously resorted to in fitting up 
valuable Ubraries; it is equally well 
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adapted to the front of glass cases, &c. 
containing jewellery, or other valuables. 
As a temporary partition, for the division 
and protection of shops, the iron shutters 
will be found superior to every other 
. contrivance. 

The ends of the shutter slide up and 
down in two metal grooves, one on each 
side of the window-frame ; there are two 
steady-pins in the window sill, which fit 
into corresponding holes in the lowest 
bar of the shutter ; on the inside of this 
bar, one or more square holes are made 
for the reception of self-acting spring 
bolts, which catch the shutter on its de- 
scent, and most effectually prevent its 
being raised by any force either internal 
or external, until they are withdrawn. 
These bolts may be replaced by locks, 
where the shutters are not to be opened 
but in the presence of the owner. 

Among many other advantages offered 
by this ingenious inventibn, the follow- 
ing are some of the most striking^ : — Per- 
fect security in all situations against both 
fire and thieves ; the simplicity of con- 
struction, and the nature of the materials 
employed, which ensure their continu- 
ance in good and efficient working order ; 
the short space of time required to open or 
close them (a few seconds), and the ease 
with which it is accomplished, enabling 
even females or children to manage them 
without any liability to accident. They 
are equally adapted to the house of busi- 
ness oi* private residence, the absence of 
inside shutters allowing the windows to 
be finished in any way that taste or ne- 
cessity may dictate. 

In the mansions of the nobility and 
gentry, where many windows remain 
closed a considerable part of the year, 
the protection of the sashes and frames 
from the effects of the weather, sun, &c. 
will be an object of consideration, inde- 
pendjsntly of the security afforded against 
the attacks of robbers, or of riotous as- 
semblage. 

Another most important advantage 
would be gained By fixing these shutters 
to fire-places generally, so as to fall in 
front 01 t^e stove when fires are left, of 
extinguished for the night, and thereby 
preventing those accidents which fre- 
quently arise for want of such a pro- 
vision. In the event of the chimney 
taking fire, the shutter would enclose 
the filing particles of ignited soot, and 



by stopping the draft, extinguish the fire, 
thereby removing the cause of danger. 

Although the first year of Mr. Bun- 
nett's patent is not yet expired, his shut- 
ters have already come into very exten- 
sive employment ; two, of a large size, 
have been put up lately at Mr, Riddle's 
patent ever-pointed pencil manufactory, 
in Blackfriars Road. 

I remain. Sir, 

Yours respectfully, 

Wm. Baddeley. 

May 26, 1837. 

MR. SHIRBS' ORRERY. 

Sir, — ^The following is an account oi the 
much admired scientific orrery discover- 
ed by William Shires, early in the year 
1836, which one of the Royal Society 
has of late got scent of, and attempted to 
pirate; but from his imperfect know- 
ledge of it, his solution is incomplete. 
That it is Mr. Shires's discovery, is well 
known to the Secretary of the Western 
Institution. Newton's Principia, though 
the most valuable of all known works, 
has been void of a reason for his impul- 
sive force given to planets, and drawn into 
orbits by the attraction of central bodies. 
But since they all move in a like manner, 
and with veloijitiee inversely as the square 
roots of their distances from their centres, 
of motion, this gave rise to the foUoir- 
ing solution, viz., that there is ^a fluid 
about the fixed star Regulus, and the 
sun, like unto a line about two pullies, 
and extending in a plane^ which gives a 
diurnal rotation to the sun, and annual 
motions to primary planets about him ; 
which fluid received by the sun, is im- 
parted to the primary planets, that give 
diurnal motions to the pttmiuries, and 
iievolve moons about theni. No such 
fluid, however, is hnparted from dark 
bodies, and hence ihoons have no such 
diurnal rotations as primmed have. -By 
following out the above theory, all plaooe- 
i&ry motion may be easily accounted for. 
The inclination of the axes of planets tO' 
iheir orbits, tHU be foimd to arise fwim 
d magnetic effect; 

The Orrery. ^Let R represent the fi«- 
*d star regulus ; . S, the sun ; P, the 

grimary planet;: m, the nioon; m A, the 
loon's orbit ; and B D, the orbit of P; 
and let the lihes about them be strings 
representing the fluid. Then the rota- 

N 2 
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tion of R will turn all parts of the system 
in a like direction, shewing the motions 




in all our systems, viz., solar and lunar 
to arise from the rotation of R. All 
which holds good by dynamics, which 
solution has been tried by your humble 
servant, 

William Shirbs, 
Teacher of Mathematics. 



MR. mackintosh's ELECTRICAL 
THEORY. 

Sir, — ^Mr. Mackintosh tells me. No. 7 1 2, 
that I have made a furious attack upon 
Mr. Thome's geological observations^ 
without offering one geological argument 
in support of my opmions, &c. I must 
here inform Mr. Mackintosh, that I 
brought astronomical facts to bear against 
his geological suppositions, as I consider- 
ed it wdi3d be better to reason from well 
established facts than to oppose guess 
work with guess work arguments; for I 
still hold> that the arguments that he 
or his supporter, Mr. Joshua Thome, 
have, brougnt forward in support of the 
story of the five moons, are all derived 
from the science of guess work. 

Mr. M. informs us, that his electrical 
theory of the universe has received the 
commendations of several eminent pro- 



fessors, among whom is Professoi* Fara- 
day; and that his general views have been 
adopted by more than one professor in 
the University of Cambridge. Professor 
Faraday, in his own department of sci- 
ence, has, perhaps, no superior. But 
with regard to his astronomical or geo- 
logical attainments, I have never heard 
that he was famed for either. Indeed, 
the Professor is sometimes rather rash 
in giving opinions upon subjects that he 
has not duly considered. I might refer 
to some of the Numbers of the Mechanics* 
Magazine to bear me out in this asser- 
tion ; and with regard to the opinions of 
one or ttoo of the professors of Cam- 
bridge, I dare say three or /our of them 
might be found that know as much about 
the subject, as their great grandmothers 
did, aye, and would have no objections 
to see the bust of Newton kicked down 
and that of Mr. Mackintosh put in, its 
place. But, Mr. Editor, the only part 
of the electrical theory of the universe 
which I have yet interfered with, is, that 
the earth, at one period, must have been 
attended by five moons, four of which, 
at the same or different periods, Ijave 
been precipitated upon the earth. Now, 
I will ask Mr. Mackintosh, does Profes- 
sor Faraday, or anjr of his Cambridge 
supporters, beUeve in this part of his 
system ? If they do so, I dare say they 
wm find no difficulty in admitting, the 
truth of all the rest of his system. In 
that case, I would advise Mr. M. to at- 
tend at Liverpool at the next meeting of 
the British Association^ and lay the 
whole subject before that learned body. 
This woula be the most effectual method 
of bringing the whole inatter to a final 
issue. I shall now, Mr. Editor, with 
your leave, address a few words to your 
geological correspondent, Mr. Joshua 
lliome. 

Mr. Thome asks me upon wTiat aiitho- 
rity I found my assertion, that the quan- 
tity of matter in the moon is to that in 
the earth as 1 to n, and from what 
equation (1) I derive nay authority ? ' Had 
this question of Mr. Thome's. been put 
before Newton wrote his Prineipia, it no 
doubt would have been a poser. But at 
the present time, aye^ and for 100 years 
back, the principles of this equation (as 
Mr. Thome styles it) are as well known 
to every student in physical astronomy, 
as that the three angles of every plaxie tri- 
angle are equal to two right angles is known 
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to eyervone that has attentively read the 
First Book of Euclid. From this ques- 
tion of Mr. Thome's, it is pretty certain 
that his head is not over-burdened with 
physical astronomy. ** Again," adds 
Mr. Thome, " is he (a Country Teacher) 
assured that the moon is a solid body, 
and that its solidity (density he should 
have said) is the same as that of the 
earth ? or is he assured that the earth 
itself is a soHdbody?" This second ques- 
tion of Mr. Thome's has no pretentions 
to originality. It has lately been much 
discussed by some of our ablest philoso- 
. phers and mathematicians ; and some of 
them contend, that our earth is of a 
cavernous structure, as the mean den- 
sity of the whole mass is only about 
five times that of water, or double that 
; general mate- 
n, according to 
le condensation 
s would cause 
whole mass to 
at observations 
I. It is there- 
net, to a great 
nous structure. 
, by knowing 
gnitude of the 
3 the absolute 
lass; and the 
respect to the 
ted (No. 712) 
ollision of the 
if all the mat- 
[uaUy scattered 
the earth, the 
ianet would be 
atter contained 
I have added, — 
that covering 
density of the 
le earth J or that 
cie on the earth 
of 13,627 tons. 
Iculation upon 
noon is a soHd 
!avemou8, and 
le hollow parts 
1 those of the 
It would di- 
covering; but 
the same, that 
snrfece would 
3,627 tons.* 

* One mile -= 5*J80 feet ; hence 5280 x 18*5 x 5 ^ 
488400000 onfiues avotrdupoi* *^ 1S627 tons 4 cwt. 



Mr. Thome states, "allowing the sup- 
position that the moon is a solid body, 
the equation (1) of the Country Teacher 
is wrong. If he were to compute the 
soUd contents of the increased diameter 
of the earth (18.5564 miles), and the 
sohd contents of the moon (allowing it 
be solid), and inform your readers which 
would contain the most matter, and what 
was the difference — if he will do this, I 
may, perhaps, (wonderful condescen- 
sion), look at his equation (!) again." 

The above quotation puts criticism to 
the blush. To calculate the solid con- 
tents of a mathematical line is a problem 
which I am sure was never thought of 
before by mortal m&n. Again, he says 
18*5564 miles is the increased diameter 
of the earth. Now, I should think that 
it requires very little knowledge of 
arithmetic to discover that 37*1 128 miles 
will be the increased diameter of the 
earth. If Mr. Thome cannot under- 
stand my solution, that is not my fault. 
Sure I am, Mr. Editor, none of your able 
mathematical contributors can dispute 
its accuracy. I n^ight with very fittle 
trouble shew Mr. Thome, from some of 
the observations he has made in his 
letter about solidity and density, &c., 
that he ought to have studied the sub- 
ject a little more aittentively, before he 
promulgated the strange opinions he has 
formed concerning these matters. Mr. 
Thome asks me to take a stone, and 
throw it on the ice, and I will find, if 
the ioe be not too thick, or the stone 
thrown with too great force, that it wiU 
stick in the ice, part being imbedded 
and part exposed to vi»w, in proportion 
to the thickness of the ice, or the force 
by which the stone was thrown. " Just 
so, I think, would be the condition of a 
moon, if it fell to the earth's surface," 
&c. I thank Mr. Thome for this hint, 
for I find it will furnish me with mate- 
rials fuUy more fatal to the moon-drop- 
ping system, than any that I have yet 
adduced. But this, and some other ob- 
servations, I will make the subject of 
another communication. 
I am, 

Mr. Editor, 

Yours, &c. 
A Country Teacher. 

May 25, 1887. 
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GEOLOGICAL EVIDENCES OF MR. 
mackintosh's ELECTRICAL THEORY. 

Sir, — In my last I alluded to the cause 
of the contortion of the strata of the 
earth, and promised a reference to the 
state, and the observed phenomena, of 
the coral islands. I will now first con- 
sider their nature and condition, and 
then trace the cause of the alterations of 
the relative levels of the land and sea, to 
the magnetic influence, as well as those 
changes produced by the precession of 
the equinoxes. 

Many of the islands to the south of 
the equator, and between New Holland 
and the west coast of America are de- 
cidedly of the coral formation, produced 
by the tribe of molluscous insects, called 
polyparies. It is well known that these 
insects cannot build their stupendous 
edifices above the level of the sea ; and 
as many of the islands do rise consider- 
ably abJove its level, it becomes philo- 
sophers to enquire into the probable 
cause of the elevation. The coral rocks 
round Tongataboo are ten feet above 
high water mark, while the island itself 
rises from sixty to seventy feet higher. 
At Eora, coral rocks have been observed 
300 feet above the sea ; and in the most 
inland and elevated parts of Owhyhee, 
coral is also observed. Now the causes, 
which have been hitherto assigned^ for 
these effects, are volcanic agencv and 
the existence of central heat proaucing 
expansion, and a consequent upraising 
of the strata: The idea that the sea has 
sunk in that part of the globe, has been 
ridiculed as being an extravagant hy^ 
pothesis. 

It is true, that there are man^ active 
volcanoes at present existing in this 
part of the world, as, for instance, those 
of Owhyhee, (including that remarkable 
one of Monte Roa) Tanna and Amboyna 
of the New Hebrides, the Marian isles, 
and several groupes to the north of the 
Marians, whose names indicate their na- 
ture as Volcanic island. Sulphur island, 
&c. One would suppose that such a 
number of volcanoes would be sufficient 
to ensure a stability to the surrounding 
isles, and serve as outlets to any quantity 
of matter which might be expanded in 
the interior of the earth. In the depart- 
ment Calvados, in France, madrepore 
edifices exist of immense extent and 
thickness^ high above the level of the 



sea ; now, if the islands of the Pacific 
Ocean were elevated by the influence of 
volcanoes, or by central heat, — so also it 
must be allowed was the department of 
Calvados. But if there is such a con- 
tinual rise of the land, immense abvsses 
must be formed in the interior ol the 
globe; and if the earth still goes on 
upheaving and expanding, the abyss will 
be fully sufficient to contain the chaotic 
ocean of Werner. 

This is the present condition of the 
coral islands, and now we will trace the 
cause of their change. Though central 
heat and volcanic asency may disrupt 
the strata, and alter the condition of the 
earth's surface; still I think they have 
not been the cause in all cases ; and we 
may, in the case of the coral islands, find 
a simple and more gradual, but equally 
effective, cause. It is the leading feature 
of the theory I an} advocating to attri- 
bute the state, as well as the motions, of 
the planets to electrical causes, of which 
magnetism and ^vanism may be styled 
modifications. The phenomena of mag- 
netic influence have hitherto been but 
badly xmderstood, and most discoveries 
relative to it are of very modem date. 
Since the discovery of the variation by 
Columbus, 1492, and the dip by Norman 
in 1576, Descartes with HaUey, Leonard 
Euler, &c., endeavoured to fix the posi- 
tion of the magnetic poles, but they have 
in a great measure failed, owing to their 
not being fully acquainted with the na- 
ture of the variation. The position of 
the magnetic poles has now been deter- 
mined for some time, both by theory 
and observation ; and the revolutions of 
the magnetic poles seem to be the causes 
of various elevations and depressions of 
the waters, which wiU account for many 
geological phenomena. It appears from 
the numerous accounts of inundations 
which history records, that while the 
magnetic points approach the meridian 
of any place, the sea seems to gain upon 
the land, and when the magnetic point 
recedes from the meridian of any place, 
the contrary is the case. Since the year 
1657, the magnetic points have been ap- 
proaching the meridianof Greenwich; and 
if we peruse historical records, we shall 
find that the waters have risen under that 
meridian. The continual increase of the 
waters of the Baltic Sea and the German 
Ocean would warrant this conclusion; so 
tliat while the two magnetic points are 
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approaching the meridians of Dover or 
Vineta, (as they do at present) the waters 
will be found to rise in those places. 
Bnt what the sea gains on this side of the 
globe, it must lose on some other^ for it 
would be improbable, nay, impossible, 
for the sea to rise in every part at once ; 
and we accordingly find, if we look to 
those parts from \^kose meridian the 
magnetic point is receding, that the 
coasts bear evident marks, either of ele- 
vation of the land or of a depression of 
the waters. In the Pacific Ocean there 
is a space from whence both magnetic 
points have now a retrograde motion, 
and in this space the waters continue 
to fall. Captain Cook after describing 
the elevations and situations of various 
islands, with their appended coral rocks, 
says, speaking of the peninsula of Cape 
Denbigh, " It appears that this peninsiUa^ 
niust once have been an island, for there 
are evident marks of the sea having once 
flowed over it, and even now it appears 
to be kept out by a bank of sand, stones, 
and wood, thrown up by the waves. By 
thiSi bank it was evident that the land 
was here encroaching on the sea, and it 
was easy to trace its gradual formation." 
Now here is a case on the authority of 
an acute observer where the land was 
gradually encroaching on the sea; and. 
the peninsula referred to is similarly si-^ 
tuated to the volcanic isles I have before 
mentioned, — and the sea retires in both 
the instances. In two cases so nearly 
alike we are justified in coming to. the 
conclusion, that they are the residt of the 
same cause;' and if > Captain Cook was 
right in his observations, we may con- 
cludef, that the sea is, at pres^it, gra- 
dually retiring from the Pacific Ocean, 
and me land is being elevated above the 
(Sea level by the depression of the waters, 
and not by a central expansive power, or 
ft volcanic agency. 

Then, if the question be asked, why 
the waters rise in this part and fall in 
others? it is plainly and simply answered 
by a reference to the powers of electricity. 
The same powers, and the same law^, 
which guide the jdanets in their courses, 
guide also the fioods and tides of this 
earth; and although magaetism, as a 
science in its infancy, is not fully un- 
derstood, we have every reason to be- 
lieve its nature to be the same as elec- 
tricity or galvanism. The fact that the 
waters rifie at any particular [dace, when 



the magnetic point approaches its meri- 
dian, cannot be controverted; and to 
what else are we to attribute that rise 
but to that magnetic or electrical^ influ- 
ence? 

I h?ive in 'my several letters collected 
. what I consider to be undisputed facts. 
I have referred your readers to the 
rapidity of various convulsiohs, to the 
enormous pressure exerted* at the time 
of such convulsions, and to the contor- 
tion of the strata; and in the present 
letter, referred what has been heretofore 
attributed to sudden upheavings to the 
depression of the waters occasioned by 
electric action. In my former lefters, my 
object was to shew that the power ex- 
er\e^ by the faU of a satellite was a fit 
and fair representative of the cause which 
has produced the phenomena referred to; 
and in the present letter, that electricity 
is the cause of the water rising and de- 
composing the hardest rocks, whereby 
their particles are carried to the lowest 
level they can find, to be formed into 
fresh beds of sandstone, replete with the 
remains of the more recent animal and 
vegetable life. 

I will again tint to your correspon- 
dent, the "Countiy Teacner," the fallacy 
of his equation. If he will turn to page 
360, No. 681, of the Mechanics* Maga- 
zine, he will find ah extract from Dr. 
Wilkinson, who says, that the mass of 
;the earth is to the mass of the moon as 
1 to 49.22. But the "Country Teacher'* 
says, it is as 1 to 71. So here are two 
mathematicians, who have come to quite 
a different conclusion on the same point ; 
and I will not take upon me to decide 
which is right. 

I was revolving in my mirid, a short 
time a^^o, the probability of the comets 
eventually becoming planets, when it 
occurred to me that they might have a 
. transparent nucleus. Most astronomers, 
who have examined cometary bodies, say 
. they have no nucleus ; because stars of 
Ijhe smallest magnitude can be seen 
through th^m, though Sir J. fierschell 
fiays, that in some a small nucleus may 
be observed. I was led. to this consider- 
ation, by referring to the liquefaction 
of gases by pressure. Now, if the 
comets are composed of something re- 
sembling the matter of the earth, I" con- 
ceive those particles in the interior would 
undergo a considerable pressure, and con- 
sequently be Liquified. I think this idea 
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m^ht be carried out much farther, and 
I thus iHrematurely refer it to the con- 
sideration of your readers, hoping some 
use naay be made of it, perhaps by Mr. 
Mackintosh, or some other person, in 
support of the electrical theiny. 
I remain. Sir, 

Yours respectfully, 
Joshua Thorn b. 

May 27, 1887, 

THB MARQUIS OF WORCESTER AND 
DE CAUS. 

Sir, — Perceiving, among some Tery 
just remarks made by you on the 
" British Annual" and the ** Annuaire 
par le Bureau des Longitudes," a few 
allusions to De Cans and the Marquis 
of Worcester, relative to their claims to 
the invention of the steam engine ; the 
following additional observations on the 
same subject may not, I trust, be unac- 
ceptable to your readers. 

The work of De Caus is assigned to 
the year 1624, but from a careful exa- 
mination of several copies of the original 
French edition, I have, I think, collected 
evidence sufficient to prove, that it was 
not pubhshed for some years afterwards. 
On appljring for ' the opinion of several 
frienos eminently versed in bibliography, 
I was unanimously informed that it was 
not printed on the continent, but in 
England ; and with respect to its date, 
it varied from 1640 to 1650. Many 
Copies have the plain tide ** NouveUe 
invention de lever Veau phs haut que sa 
source, avec qudqwes machines mouvantes 

r' le moyen de Veau, et im discours de 
conduit d*ioelie. Par Isaac de Caus, 
ingenieur et arohitecte, Natifde Dieppe," 
and some have an ornamented border 
with the same title, but one which is in 
my possession, and two more that I have 
seen, have ornamented borders, and the 
same title at the bottom, " Imprime h 
Londre Fan 1644." The contents of most 
of those title-pages, whichhave the border, 
vary a little in their orthography, but 
some are entirely altered ; another copy 
in my possession is thus entitled ; " In- 
structions niathematiques pour la jeune 
Noblesse, ou Bref traite de Geometric 
Aritkmetique perspective Fortification,'* 
Now the only metnod, in which I can ac- 
count for this, is, that the work was 
printed in London a very few years be- 
'-^re 1644* and obtained these different 



title-pages from some convenienoe of th^ 
bookseUer. 

The translation of De Caus's work 
was not pubhshed till 1659, and there* 
fore some, beUeving Worcester's asser-*- 
tion, that his self-styled inventions "were 
set down in the year 1655," have infer* 
red that he has not taken any hints from 
it, but from what has been said above, it 
is very evident that abundant opportu^ 
nity was afforded for his complete pe- 
rusal of it, and many examples of inven- 
tions, similar in character, might be 
mentioned. 

Some of jbhe French scientific journals 
of the present day are endeavouring to 
ehow that the name of De Caus ought 
to be substituted for that of the Marquis 
of Worcester, as giving the first sugges- 
tions of the steam engine ; but, on a 
careful and impartial examination o{ the 
claims, which each possesses, no one will, 
I think, be induced to grant either the 
slightest pretence to the right of having 
given a suggestion of any one principle 
in common with those of the steam 
engines of the present day. 

I remain yours, 

J. O. H. 



HYDRAULIC WEIGHING MACHINES. 

Sir, — In your Magazine of this day I 
find a communication signed "LP. H.,'* 
seeking information respecting hydraulic 
weighmg machines. I am the inventor 
of that made public by the firm of Haw- 
kins and Co., and can satisfy " L P. H." 
that my machine is not only the original, 
but the best of the two. On refenring to 
my books, I find I commenced aelJong 
them in January, I8i5, — just tea years 
before " L P. H." sent Ws to the Society of 
Arts . As " L P. H ." very justly o^sortes, 
friction is the difficulty in making liiem 
act — and what will he say, when I tell 
him that my machines have an upright 
rod or axis, fixed to the bottom of the 
outside cyUnder passing up the centre of 
the floating cyhnder, so inclosed in tubes, 
that it never gets wet, only touching two 
rings well oiled ? Consequently, the ex- 
terior and interior cyhnders never come in 
contact, or cause friction ; besides, the 
shghtest impulse makes the floating cylin- 
der revolve on its axis, and by this means 
it is sure to indicate correctly. I have 
no hesitation in saying, that my one a2ds 
or rod working in oil, must be very 8U« 
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perior to " I. P. H.'s" two rods work- 
ing in water ; and that being the only 
^uult he found in my machine, I trust 
he is satisfied on that head. I must 
take the liberty of setting your cor- 
respondent right as to the principle 
of the machine. It has nothing to do 
with either the hydrostatic bellows or 
hydrostatic press, but merely the well- 
known rule, that a floating body dis- 



places exactly its weight of water ; and 
in the weighing machine, as the water 
cannot escape it tnns up the sidcR; the 
pressure of the column of water thereby 
formed floating the cylinder. . 

I am, Sir, a subscriber to your Ma- 
gazine from its commenoement« jand 
your obedient servant* 

Robert Wiss, 

38, ChariDg Cross, 10th June, 1837. 



THE PATENT STYLOXYNON 



Sir, — From the great personal coa- 
venience I have myself experienced, in 
the use of the ingenious httle instrument 
of which a sketch accompanies this com- 
munication, I feel assured that I shall be 
rendering an important service to all 
such of your numerous readers as are 
draughtsmen, by introducing it to their 
notice through the medimn of your pages. 
The drawing, which is the full size, re- 
presents Messrs. Cooper and Eckstein's 
patent pencil pointer, which they have 



appropriately termed the Styloxynon ; it 
consists of two sharp flies neatly and 
firmly set together at right angles in a 
small block of rosewood. 

The instrument thus formed, speedily 
produces a most delicate point to Black 
Lead, Slate, or Chalk Pencils, and will 
be found generally useful for renewing 
the points of various other articles that 
are in common use. 

A point as fine as that of a needle, may 
be given to good H H or H H H pencils. 



by means of the Styloxynon, and this in- 
strument will be found an invaluable ad- 
dition to the drawing table of Architec- 
tural and Mechanical draughtsmen in 
particular, as well as for artists generally. 
The mode of using it is merely to rub 
the pencil carefully backward and for- 
ward with the point slightly depressed in 
the angular groove, turning the pencil 
roujnd at the same time between the fin- 
ger and thumb, when a most exquisite 



point will be produced, which by occa- 
sional recourse to the Styloxynon may 
be maintained at pkasuire. 

When a new pencil is first used it 
should be roughly pointed with a knife 
before emjdoying the StjdoKsynon. 
I remain. Sir, 

Yours respectfiilly, 

Wm. Baddeley. 

WeUfngton Street, Blackfiriars Road 
May 3l8t 1837. 



SXPLOSION8 IN COAL MINES — THE LATE ACCIDENT AT THE WALLSEND 

COLLIERY. 



Sir, — ^While every one, at the present 
day, is wilUng to place a high value on 
our abundant supply ,of cod fuel, few 
seem to consider that it^olely obtainable 
by bodily labour of the severest kind, 
tmd constant risk of life. That severe 



bodily labour, should be inseparable from 
the miner's avocations, may, from its 
nature reasonably be concluaed, but that 
a constant risk of hfe must necessarily 
be added, is, I trust and hope, without 
any proper foundation. I am led to this 
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belief, f^)m some practical knowledge of 
coal mining operations, and a careful pe- 
rusal of the volume published by the late 
Parliamentary Committee, on accidents in 
mines — entitled, " Report and Miimtes 
of Evidence, &c.*' This work appears to 
me a most valuable docimo^nt, taken 
altogether as a fair exposition of the pre- 
sent state of coal mining in Great Britain. 
The Report is not, perhaps, in itself of 
so decisive a character as the evidence 
warrants, yet, as it removes a great 
stumbling block in the way of a safer 
mode of working coal mines — ^the mis- 
taken notion that the Davy Lamp is a 
sufficient protection against the ignition 
of an inflammable atmosphere, it ought 
to be received by the miner with great 
thankfulness, notwithstanding its many 
defects in other matters. I must, how- 
ever, add, and I do so with regret, that 
this volmne, though of two years' date, 
is, at present, little better tluin a sealed 
book to those whom its contents, most 
affect, and that too, not from its price 
alone. That there should be in any 
quarter a disinclination to give publicity 
to that which might prevent the frequent 
destruction of their fellow creatures, un- 
der the most terrific forms of death, is 
much to be deplored and condemned. 
Happily, while a publication like yours 
exists— devoted to the just interests of 
the working classes, that cannot long be 
hid from them, by which they might be 
benefitted. 

Having prefaced so far, I shall pro- 
ceed to the point, to which I most 
particularly wish to draw the atten- 
tion of your readers, whether practical 
or theoretical miners. It appears that 
the CcHnmittee, in despite of their powers* 
found it noeasy task to getthe return of the 
persons destroyed in coal mines, during 
the last twenty vears, from the coroners 
of the coal (^stncts. And after all, they 
state, that they have reason to believe such 
returns fall far short of the full number. 
However, notwithstanding this, they have 
been able to arrive at one important fact, 
namely, that taking eighteen years before, 
and eighteen years since the mtroduction 
of the Davy Lamp, the violent deaths 
in coal mines, during the . latter period, 
havebeennearlyone-fourthmore. Against 
this adverse position of the Lamp, are 
placed the circumstances of more coal 
being raised, and mines of a more fiery 
kind being in constant work. This, 



however, is not, I contend, a proper way 
of meeting the point at issue, which is, — 
ought, or ought not, the Davy Lamp to 
be trusted? For, if it be, as long af- 
firmed, safe in an inflammable atmos- 
phere, what has the working now of 
mines, of a more fiery nature than were 
before worked, to do with the matter ? 
It was given to work fiery mines ; 
and it is absurd to say that it is ever 
used in any other — ^its want of light 
makes it an article of necessity, not of 
choice, in this respect. That it must be 
considered as a faulty instrument, and, 
that even while its parts are perfect, it will 
not resist the passage of flame, cannot be 
denied; and that it will not, as fully 
proved, do so, ought to be fully known 
to the thousands who stiU are allowed, 
nay, forced, to look to its protection 
in their perilous labour. And, if taken 
as a partial protection, it is imperative 
that those, whose lives are placed in im- 
minent danger, if its powers be exceeded, 
should know how far that protection ex- 
tends — ^for there is great imcertainty in 
its protection, even in. its most common 
uses. Thus, it should nev6r be heated 
beyond dull redness j never exposed to a 
current of explosive air. How human care 
can always guard against either contin- 
gency, remains to be foimd. It has never 
yet been able to do so. Or how have so 
many destructive accidents happened? 
The tale is no longer to be told, tiiat 
they arise from the neglect of the vic- 
tims. The late dreadful one at the 
Wallsend Collery is a case in point. All 
the Lamps were found, after that ac- 
cident, in a state as perfect as hands 
could make them. Let the coal owners, the 
coal viewers, and the coal workers reflect 
on this particular case. This, amongst 
many, is one that tells those, who profess 
a belief in the safety of the Davy Lamp, 
that they are upholding a most destruc- 
tive fallacy — and those, who still trust in 
its protection, that they lean on a broken 
staff. 

There are many other matters con- 
nected with this subject, which I would * 
willingly notice, and will do so shortiy, 
if you consider my present communi- 
cation worthy of insertion. In the 
meantime,! wish to impress on the minds 
of all intere&ted in this subject, and all 
the'human race, that a better protection 
against explosion in coal mines than the 
Davy Lamp is required, and ought to be 
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di%ently sought, — ^but with this reser- pany's vessel is bailduig^ at Bristol, and is of 

vation, tnat, as coal mines are not opened the following dimensions and power : — 

by their owners for amusement or phi- Length between perpendlculara 316 feet. 

lanthropy, whatever would materially Beam 35 — 

lessen the gains of this pursuit must be ^''^^ ^^^^ ^ — 

considered impracticable. The engines are 400 horse power, having 
Your constant reader, &c. . ^^^rs 73 inches diameter, and 7 feet 
p stroke. 
Ma 30 1837 v^ARBON. yyg j^^^^jg vcssel is expected to be ready 
"^ ' ' in the coarse of the approaching summer, 
■ and will most probably make her first voy- 
SELF-RE6ISTERIN6 SURVEYING age in August nczt. She is intended to 
INSTRUMENT. Carry twenty-five days' fuel — a quantity 
e.. T 1- • 1 X TWT V sufficient to ensure the regular performance 
Sir,-J observe m your Ust Number a ^^ ^^^ ^ ^ weathers, 
notice of a new FVench surveymg msfru- T^e British and American Steam Naviga- 
ment, which lays down on paper a section ^^^ Company, whose head quarters are in 
of the country, overwhich it is made to travel, Lo^^^^ ^^^^ contracted with Messrs. Curl- 
Be It known ^however, for the honour of j young, and Co., of Limehouse, for a 
England, that m 1826 a very ingemous m- ^^^^^^ ^ {j^^ ^ builders' measurement, 
strument. designed for precisely the same ^^ ^f ^^ foUowing dimensions and power: 
purpose, was submitted to the Society of 

Arts by Mr. George Edwards, of Lynn, Length between perpendiculars *Jg^ 

who -was rewarded for it with, their gold . Depth /////////////////.,.......,. 27 

medal. The inventor called it a Kliaograph. . _# ca i. u • 

Its principle is this : paper being fixed on a ^ ^^^ engmes of 460 horse power, having 

drawing board, a small dotting wheel is cylinders 76 inches in diameter, and 7 feet 

made to travel along it, by means of a rota- stroke. The engines are fitted to work 

tory motion, communicated from one of the ^^^^^^ ^^ ^^ without Hall s condenser, at 

carriage wheels. The dotting wheel is also *^® option of the engineer. This magnifi- 

made to assume various angles with the cent vessel, the largest steam vessel ever yet 

horizontal Une, according to the inclination propelled, will have capacity for twenty-five 

of tiie road, by an ingenious tram of me- ^^y^' ^e^' ^00 tons of measurement goods, 

chanism connecting it with a heavy pendu- ^^ ^^0 passengers. ^ , ^ . , 

lum. By the combination of these two ^^ sincerely wish botii the Bristol vessel 

motions, a section of the ground is dotted "»d the London one aU manner of success ; 

on tiie paper. It will be observed, how- ^^ ^^e? ^^ reflect on the immense mter- 

ever, that the wheel depends for its forward course between this country, th^ Umted 

motion, as well as for the correct delineation States, and Canada,— sixty thousand people 

of slopes, upon the hold it takes of the paper. ^*^« ^^^^d at New York from ^e 1st 

Is not this an objection ? January to the 1st September, and twenty- 

I remain Sir seven in Quebec last year, — the increase that 

„ ' ' . will naturally take place when the passage is 

Your obedient servant, shortened to fifteen days, instead of tbirty- 

J. R.* seven, the present average passage of the New 

London, 29th May, 1887. York passage ships, we do not think that 

'* any, out of the numerous plans before the 

OCEAN STEAM NAVIGATION. P^^.^j^/.^^ "^^ «t~n«f f^ducement to tiie 

capitahst than such undertakings. 
An article in the Nautical Magazine, for it is difficult to estimate the national bene- 
Marchy furnishes the following notice of fit that will accrue to both countries by the 
preparations, which are making in reference establishment of steam communication be- 
to 1^ establishment of regiOar steam packet tween them— the one with an overflowing 
. comunications between this country and the population, the other with inexhaustible re- 
United States. The boats, it wfll be seen, serves of fertile lands,— the one the greatest 
are to be of extraordinary dimensions, with manufacturing, the other the most extensive 
machinery of corresponding power. producing, country in tiie world,— both talk- 
There are two vessels at present building jng the same language, and allied by blood, 
to run direct from Bristol and London to religion, and feeling, with one another. 
New York. The great Western Ship Com- Thus much, we may affirm, that it will 

greatly improve both countries, and render 

•We shall be obliged to our oorreBpondent, if he nop,vph,ai W n«ice that now so hannilv 

will fiivouriw with a description of the machine re- perpeUwl tne peace, inai now so nappuy 

ferred to in the postscript to his letter.— Eo.M.M. exists between them. 
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MSMOIR ON THE CALCTNAIION OF COKB. 

Abridged from Report, by Messrs. Perdonnet aud 
Leon Coste, in the Annates dea Mines. 

Coke is obtained in England by two dis- 
tinct processes ; in the open air, and by 
means of ovens constructed for the purpose. 
The former is the method usually adopted, 
the latter being applied almost exclusively 
to the small coal or slack. In the vicinity 
of Dudley, in Staffordshire, all the coke is 
made in tiie open air ; the process consists 
in forming a small conical chimney, with 
bricks placed in such a manner as to leave 
spaces between them ; these openings are 
larger in the lower than in the upper courses ; 
the usual height is about four feet six inches, 
surmounted by a cylinder of one foot. The 
coal is then disposed around the chimney, 
the largest lumps being placed first to form 
the base of a cone, after which more is thrown 
on the heap, until the top is above the level 
of the brick work ; the whole surface is then 
covered .with slack, with the exception of 
the lowest part of the heap, to about one 
foot high r the fire is then lighted in the 
chimney ; at a certain period of the opera- 
tion, the remaining part is also covered with 
slack, and when the carbonization is judged 
to be complete, the fire is extinguished, by 
throwing on a sufficient quantity of water 
aAd dispersing the materials of the heap. 

The dimensions of the coke heaps vary 
considerably ; they are most commonly 
fourteen or sixteen feet in diameter; and 
contain, about twelve ton of coals. From 
the time of lighting the pile, the operation 
is completed in seven days, three for the 
calcination and four for the extinctioti and 
subsequent cooling of the mass. 

It would appear that a method so simple 
us this would be invariable in the results ; 
nevertheless, the contrary is the fact, much 
depending on the attention and judgment of 
the burner or superintendant. A ton of 
coal usually yields twelve cwt. of coke, or 
sixty per cent., sometimes ten cwt. or fifty 
per cent, from the same materials. In 
South Wales, both methods are practised ; 
but the coke is not calcined with so' much 
attention as in Staffordshire ; the process 
differs in the heap being made in the form 
of a long bank four to six feet in breadth, 
and about three feet high, the large coals in 
the middle, and the fire being Kghted either 
at one end or at several parts of the heap. 
At Pontypool and Abergaveny, the coke is 
calcined in the open air ; the coal in some 
parts of this district bears a resemblance to 
charcoal ; in converting it into coke, great 
care is taken to preserve this entire ; the 
operation is completed in five days. In the 
nefghbourhood of Merthyr Tidvill, the pro- 
cess is conducted in the open air, and al- 



though very little case seems to be govern to 
its progress, yet a considerable quantity of 
coke is produced, the coke being gei»erally 
dry and giving but little smoke. At Ply- 
mouth works, six tons of coal yield five tons 
of coke ; at Dowlay, 720 lbs. of coal yield 
from 450 to 500 lbs- of coke ; at Pen-y- 
Darnui, the operation lasts only three days, 
- the increase in bulk being also very consi- 
derable, three tons of coals producing twelve 
barrows of coke, each containing seventeen 
cubic feet, or above one fourth part more 
than previous to calcination, f u.- /t<A/ v '- 
At Neath Abbey, the carbonization is 
more rapid than in any other place, it being 
finished in nine hours, producing rather less 
than sixty per cent, of coke. In Scotland, 
calcination in the open is generally adopted ; 
formerly, the heaps were burned without 
much attention being paid to their progress ; 
but the Staffordshire mode has be^ used 
latterly with great advantage, the heaps, 
consisting of eighteen tons of coal, well 
covered with slack, being kept burning three 
or four days, and four or five days more being 
allowed for the cooling of the mas^; the 
loss in weight is about fifty per ceQt. i the 
old method occupied only five d(iy8,.but the 
loss amounted to from sixty to sixty-six per 
cent. The coke is of very unequal quality, 
some parts being very heavy, and others 
light and porous. In Yorkshire, the coal is 
arranged in long banks, six feet wide -by two 
and a half high, with square vertical chim- 
nies eight or nine inches in diameter, formed 
with large coals, at about the distance of six 
feet from each other throughout the lei^gth; 
the loss is about fifty per cent* in we)|^. 

Calcination in ovens is considered to pro- 
duce a heavier coke thaa the open caJUsina- 
tion ; the process varies b«t little, being in 
all eases performed in ovens of a ekaoiar or 
oval form, with a low arch sarmoiilkted with 
a small chimney ; the funmce had t^o doors 
01* openings opposite to each otber, sliding 
in a groove and raised by a lever ; they are 
usually of cast-iron, the dimension of the 
fomace about twelve feet by six ; height of 
the arch in f^e centre, five feet, at the^door, 
twenty-one inches ; the chimney rises, three 
feet externally, and about nine inches in 
diameter. At Neath Abbey, the ftimaces 
are smaller ; the chimniey is eighteen inches 
externally, and only one door ; but in this 
case, a hole is made in the opposite side to 
facilitate the clearing out of the coke. From 
the small coal carbonized in this manner, 
the produce is about sixty par cent^, while 
the same quantity oi coal in the open air 
yields but fifty per ce»t., the coke from the 
furnace being so much more dense. At 
Swansea, by the same process, the produce 
is about fifty-four per cent. 
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In fee vicinity of- Glasgow, a circular 
^Ven witli one door is in use ; the diameter 
is nine feet, heigl\t of the arch, six feet. 
The coke is drawn out every twenty-four 
hours ; the ordinary charge, one ton and a 
half of coal, rising about two and a half feet 
in the oven ; the loss is from fifty to sixty 
per cent. On Saturdays, the charge is in- 
creased to two tons, and is not withdrawn 
until fhe Monday. At the L3rmington works, 
near Newcastle-upon-Tyne, all the coke is 
made in ovens; the usual charge is one 
chaldron of about two and a half tons ; the 
operation lasts forty-eight hours, and the 
average loss is thirty-nine per cMit. The coke 
is screened to the diameter of about one 
inch, for smelting in the high fiimace, the 
smaller portion being employed in roasting 
the ores. At Bradford, in Yorkshire, the 
method is similar to Newcastle ; but the 
furnaces are smaller, the charge being only 
about one' ton ; the loss is about forty per 
cent. It is difficult to decide to which pro- 
cess a preference ought to be given; the 
loss is less in the ovens, but they require 
more space, more attendants, and more ex- 
pense, while the open carbonization is con- 
sidered to yield coke better adapted for 
' "sfrielting iil the high furnace. 



ABSTRACT OF THE EVIDENCE AT THE IN- 
fil\}i£^T RELATING TO THEvEXPLOSION OF 
> THE BOILER OF THE " UNION" STEAM 
PACKET AT HULL. 

Isfnel My^rs ire» on board about twenty 
minutefi wbea he heard a crackling noise, 
like ^e sound of a few Btkika breaking. Did 
not TseclSeek seeing any'lhing particvdar un- 
til' kei tuned himseif round and was surprised 
td perceive the vessel sinking. Heard a noise 
13^ the escape of steam, through what migh 
be 1^ safety -VBhre^-^-heard a heavyweight 
dropbffy and saw somebody do something at 
the Talve,— ^thinks it was the captain who 
^fft^t to the valve ; this was about five minutes 
before the explosion. 

WilHam Letaify of Wellington-street, 
'WlMy was l3^ing'iil in bed, from the wounds 
t-ecei«^e«i at the explosion — deposed to 
the folierwing efltect : — I went on board the 
'<* Union" ' into the engine-house* I ob- 
^#ved the fire doocs, four in numbeir, to be 
opeft. I tried the " gage*taps," which 
^e placed in the boiler U^ ascertain the 
lieight of the water* The first emitted 
nothtng but pure tsteaxxu There was no 
pe<9idiar colourF or smell about that steam. 
Itie Mcond let out water. When I had 
tamed it, Icoiddnot getilt«tQpped; after 
one effort I desisted, being; afraid of scald- 
ing mysdf. The eatgineer, Joseph Gamble, 
came down immediately after me. ) said 
to him, *^ Joe, ^at's the matter with this 



tap?" He said, *' It's rather slack," and 
stopped it immediately. I am certain it was 
water which came out of the second tap, it 
flowed so strong — I, dare say, for a minute 
and a half. Boilers are cousi ered safe when 
there is water in the lowest tap and st^am 
in the two top ones ; the use of these taps 
is to keep the water between the top tap and 
the bottom one. There was no index to the 
** Union's" boiler that I am aware of. I do 
not know whether the vessel was upon an 
even keel or not ; she appeared to me to be 
so when I went on board. I could not be 
certain whether the boiler rested perpendi- 
cularly in the vessel or not. The vessel was 
what is called ** tender," and about a fort- 
night ago, I ordered some boards to be placed 
between the funnels and the boiler to preserve 
the boiler in its proper place. To prevent the 
water passing from one side of the boiler to the 
other, in case of the vessel rolling, a board 
was placed across the middle of the boiler. 
[These facts were elicited to ascertain whe- 
ther the trial of the gage taps would give a 
true indication of the height of the water. 
It appeared they would perfectly do so.] 
When the engineer had stopped the tap, I 
was looking round to see how the fires 
burned. The boy was raking a fire ; the 
engineer said to idm, ** Let that fire alone," 
and ran up stairs. I was then going towards 
the ladder, and was about two feet from the 
boiler, when I received a blow, which drove 
me towards the ladder and stunned me. I 
remember no more until I found myself upon 
deck in the midst of other sufferers. I did 
not notice the safety valve before the ac- 
cident. I do not know the weight usually 
placed upon it. X did not hear any noise 
like the breaking of a stay in a boiler, or the 
falling of anytHng on the deck. I do not 
know what is the * calculated weight* of the 
safety valve of the vessel. The explosion 
took place within two minutes of my trying 
the gage tap. From the trial of the taps, I 
should consider the boiler quite safe. 

James Vernon, of Dock-street, steam- 
engine manufacturer, deposed— I have seen 
the boiler of the *' Union" in that vessel ; 
before the explosion 1 thought it a very 
secure boiler ; 1 have seen a portion of it 
since its explosion ; there was nothing in its 
appearance to induce me to think it to have 
been imperfect for some time. I am positive 
no working steam pressure could have caused 
the explosion ; the boiler was capable of 
bearing a pressure of lOlbs. per square inch 
with perfect safety ; I never knew what was 
the working pressure of that engine ; I should 
not think a boiler like that capable of being 
burst by steam ; I have seen boilers after they 
Jiave been burst by steam ; they are generally 
rent, as though this table were rent, and the 
moment the steam has escaped, the power is 



Digitized by LjOOQIC 



190 EXPLOSION OF THE BOILER OP THE UNION STEAM PACKET, AT HULL. 



gone. I never saw pieces detached ; they are 
always rent in theweakest part; I do not con> 
aider the "Union's" boiler has been rent 
in the weakest part; I should hesitate in 
saying what has caused this explosion — it 
depends upon a theory not well understood; 
there has been some extraordinary power 
employed in this explosion ; there would be 
a better chance of ascertaining what was the 
cause of the explosion, if the parts of the 
boiler were minutely examined by scientific 
men in company. He was of opinion that 
atmospheric air could not descend through 
the safety- valve, when open, if the interior 
of the boiler were- full of gas, because there 
would be a greater pressure outwards than 
inwards ; but he thought the gas might ignite 
itself. 

John Barrett f boiler-maker — I know the 
boiler of the '* Union ;" it was a very good 
strong boiler, made of good materials, and 
good workmanship, aad quite fit for all or- 
dinary purposes of a marine boiler — 1 mean 
as to strength and durability ; I have seen it 
since it exploded ; I entertain the same 
opinion of it as before ; not a single rivet 
has given way ; it is the solid material which 
has given way — the material is of good qua- 
lity. I have seen steam' boilers which have 
been burst by steam, and I have seen steam • 
boilers burst by what I consider other causes. 
The explosion of steam caused a rent five 
inches long by a quarter of an inch wide, 
and no more. I suppose the explosion in 
question was occasioned by two small a sup- 
ply of water being in the boiler, which being ' 
exhausted, like tops of the flues became bare, 
and the fire continuing to act upon them 
they became red hot; and then the steam is 
decomposed, and the quantity of steam ge- 
nerated keeps decreasing and the act of de- 
compositicm increasing; this process would 
go on till th^ whole mass becomes gas ; the 
top of the flues continuing hot, the gfts- 
would become more aitd more ratrified till 
ignition took place. I cannot determine- 
whether it would ignite without commg' in 
contact with atmospheric air ; I think it 
would. A bodler burst by this nieans al- ' 
ways exhibits marks* of extreme violence, 
and of powers incaloidable, the- tops of such 
boilers being rent in separable pieces. I am 
decidedly of opinion that the explodon of 
the " Union" boiler has arisen from the 
causes I have explained, arising from their 
being too little water in the-' boiler. [The 
safety-valve was produced, and identified by 
Mr. Overton (the maker). It did not appear 
to have been altered since he n^de it.] 

Thomag John PearstUlj late professor of 
chemistry in the medical school, had a gene- 
ral knowledge of steam engines and boilers, 
and their properties. Had examined th« 
portions of the " Union^«" boiler, which 



were lying on the quay shortly after the tj.-^ 
plosion, and was of opinion that the bursting 
of that boiler was entirely owing to steam ; 
he was of opinion that hydrogen gas could 
not be disengaged from the oxygen of water 
inside a boiler, and more particularly a. 
marine boiler, in sufficient quantity to causa 
an explosion. The expansive power of steam 
alone, he conceived to be sufficient to pro- 
duce all the effects which he ever knew or 
heard of being produced by explosions of 
boilers. If the explosion in. question were 
not caused by a deficiency of water in the 
boiler he could not account for it, and would 
say it was a fact demanding the considera- 
tion of the very highest intellect. From all 
he- had heard of the explosion of low pres- 
sure boilers from whatever cause — and he 
spoke it afber consideration*— he had come 
to the firm conviction that they all arose 
either from carelessness, ignorance,. or will- 
fulness on the part of the makers of the 
boilers, or those who had to attend them. 

John Malam had been quite familiar with 
steam engines from his childhood. He at- 
tributed the explosion to hydrogen gas, 
disengaged from the water in the boiler by 
a deficiency of that element and tl^ over- 
heating of the flues. The presence of at- . 
mospheric air in the boiler, which was ne- 
cessary to effect combustion and explosion, 
he accounted for by supposing it to have* 
entered with the water, or to have been pre- 
sent before the introduction of the water 
into the boiler, and for the expulsion of 
^hich an air-pump was necessary — he knew 
not whether one had been used on this oc- - 
casion. Steam, he believed, never could 
have caused such an explosion as this — the. 
power of gas was move than a thousand 
times that of steam. 

Richard Holme also attributed the ex- 
plosion to gas. The gage taps were very 
^acious tests of the height of water in a- 
boiler, and more so in marine than land 
boilers, because when there was a great 
quantity of steam in the boiler, on the open- 
ing of one of these tapa the., steam would 
rush to it, carrying witii it a great body Of 
water, and giving a discharge at the tap 
which would indicate the presence of much 
water inside, when, in fact, it was very low, 
owing to the water being saturated with 
saline and other matter. He preferred, glass 
gages, which are in much user— they are om 
board all the London and Scotch packets 
from this port, the Railway and HirondeU^ 
also possess them, but he preferred, above 
every other method yet known, floats, of 
sufficient expansion, placed inside the boiler, 
with indexes in one or both cabins, and a 
plate with an inscription, calling the atten* 
<tion of passengers to them, so that any perr 
son might observe the defipiency wheb it 



Digitized by LjOOQIC 



EXPLOSION OF THE BOILER OF THE UNION STRAM PACKET, AT HULL. 191 



arose and give notice to the captain. The 
use of floats had long been known, but their 
connexion with a dial in the cabin was a 
new idea, perfectty practicable, and which 
had occurred to him in consequence of the 
2>resent explosion. It might have occurred 
to other persons, but he kxtew not that it had. 
He had several times been down in the 
engine-house of the " Uhibn" aloi^ with 
Gamble, the engineer, when she was on the 
Orimsby station u few weeks ago, and he 
always saw him remarkably attentive to his 
business, and formed such an opinion of his 
character that he would most readily trust 
him. ^ 

Joseph Iredahf ^reh^nder of the "Union." 
The boiler was filled to a pVoper height, on 
the morning of the explosion ; he helped to 
fill it, and tried both the taps ; they both 
ran ; he knew nothing of the safety-valve. 

William Mail — Made the four planks 
fixed up in the boiler — ^they are not burned 
in any part ; if the flue had been' red-hot, 
the end which was against the chimney 
would have been charred. The board was 
xed up to prevent the water from running 
too fast from side to side; was not fixed 
in water-tight. 

Thomas Longman fitted up tiiese bocotU 
between seven and eight weeks ago. Con- 
firmed the evidence of last witness as to 
their not being charred. * 

Williar^WatsoH was formerly engineer 
of the '* Union." S'^e required an un- 
usual quantity of water to get up steam for 
a vessel of her size ; there were two gage 
taps on each side when he left the vessel. 
Gamble put two more on each side, about 
3 inches above the top of the others. Would 
have considered the boiler safe if water had 
issued from the tap which was at the top in 
his time, that is, from the nriddle tap at the 
time of the explosion. Never saw a " sign 
of leak" in the boiler, which was a good one. 
Had there been 7 inches of water above the 
flues, and the pressure not greater than 6 
or 7 lbs. per square inch, dbes not think the 
explosion could have occurred. The method 
of making safety-valves used by witness, is 
allowing 1 circular inch for every inch in 
the diameter of the cylinder. An engine of 
15 horse power would reqmre 14 or 12 cir» 
colar inches in the safety-valve. If there 
had been no safety-valve, but an open space 
equal to the ^ameter of the safety-valve, 
does not think that circumstance could have 
prevented the exploiuon. 

James Chevion re-examined. The safety- 
valve of the " Union" was 4 inches diameter, 
giving 12^ inches area; in the steam ex- 
haustion pipes 1 inch area is sOlOwied fbr 
'every horse power ; the safety-valve is a dis- 
cretionary-matter, calculated to relieve th^ 
overstraining of the boiler ; the engines could 



not work five minntes with it op«i. Had 
examined the flues and found some appear- 
ance of their having been red-hot ; the wood 
might not have been burned from being sur- 
rounded with water. Never saw nor heard 
of a safety-valve made the size of the steam 
pipe ; considered the safety-valve of the 
** Union" quite large enough. There was 
but one safety-valve to her Uuler. 

Joseph Vemon had examined the bottom 
of the boiler, and saw no signs of its having 
been heated to redness. 

Thomas Thompson, engineer, took to pieces 
the safety-valve of the "Union" after the 
explosion. Found the spindle below the lid 
bent, and also the spindle above the lid, which 
goes through the weight and stuffiing-box, 
and to which the lever is attached. Both 
ii^juries might have been done by, or since 
the explosion. There was a considerable . 
quantity of packing in the stuffing-box, so 
hard as to be difficult to remove, this would 
cause additional friction in the spindle, 
which would act as an additional weight and 
prevent the escape of steam. 

James Overton said the safety-valve was 
made to work without stuffiing. 

John Williamson^ a waterman, had heard 
ft noise similar to a trunk falling. Captain 
Waterland, on being sent for came on board, 
spoke to the engineer, and went to the safety- 
valve, and lifted it up when steam escaped. 

T. J, Pearsallf was of opinion that the 
explosion could not have taken place if 
the boiler had been sufficiently siq^lied with 
water, unless the safety-vidve had been 
fastened down or obstructed. Considered 
the immediate cause of the explosion to 
have been the expansive power of steam; 
was most decidedly ctf opinion that it cUd not 
arise from gas, because water is not deoom-* 
posed unless the surface of the iron be in a 
metaUic state, as in a new boiler. The gas 
produced from the water of the Humber, or 
the ocean would not be inflammable of itself^ 
nor without the presence of oxygen. Did 
not know that water could be resolved under 
any circumstance into its two elements by 
heat alone. Would say, thAt if hydrogen 
were in the boiler, and oxygen to gain access, 
the hydrogen would escape by the same en- 
trance; might escape without being per- 
ceived. Did not think tiiat there would be 
sufficient oxygen present in the wat^-^ to 
cause an explosion by mixing with the 
hydrogen. Had the explosion been caused 
by gas there must have been a vivid flash 
accompanying it. 

W, A, Barrett thought the other two 
flues might have been red-hot, and not the 
centre one on which the board was placc4» 
as the. heat must traverse the whole six be- 
fore reaching that. 

Dr. Charles Wallich considered greatly 



Digitized by LjOOQIC 



192 



NOTES AXD NOTICES. 



condensed steam to have been the cause of 
the explosion ; did not think sufficient gas 
could haTe been formod in the boiler to 
cause it. If the flues had been red-hot, and 
water suddenly dashed over them, a volume 
of steam would have been raised sufficient 
to cause explosion, if the safety-valve had 
been closed or too small. The noise pre- 
vious to the explosion might be accounted 
for by the escape of steam through the 
waste-pipe under the surface of the water. 
The opening of the safety-valve might cause 
such an ebullition of wato*, as would make it 
rise to the gage-tap. 

J. Vernon attributed the explosion to the 
generation of steam faster than it could 
escape by the safety-valve. Did not think 
it arose from want of water in the boiler ; 
nor that the flues had been red-hot. Con- 
sidered if there was water between the flues, . 
and the flues much heated, and part of the 
boiler red-hot, it would be dangerous to open 
the safety-valve, as it would cause the water 
to rise over the heated parts ; in his opinion 
this had caused the bursting. 

John Waleefieldy engineer, was of opi- 
nion that the explosion had arisen from 
the safety-valve being too small ; instead of 
an area of 16 inches, it should have been 
about 60. Never knew of an eacplosion from 
a red-hot boiler. 

T. Rowbottom^ practical engineer, was 
of opinion that the explosion had arisen 
from the safety-valve not working freely, or 
from want of sufficient water in the boiler ; 
both causes might have been combined. 
Packing would not impede the action of the 
spindle if it were kept in good order, if new 
put in, and not too much scre«red down. If 
the boiler had been weak, it would not have 
burst with so much violence. If the safety- 
valve had been jfree^ and emitting steam, the 
explosion could not have taken place. If 
the water were low in the boiler, the pressure 
of the steam would increase more rapidly. 
Considered gage-taps very fallacious ; pre- 
ferred floats. When there has been too lit- 
tle water in the boiler, had heard a loud 
crackling noise, and sometimes one resemb- 
ling a weight falling. Did not think a boiler 
could burst with even a very small safety- 
valve ; should think a 4 inch valve safe for 
the size of a boiler like that of the *' Union." 



Joseph Ireland y flreman of the "Union,*' 
had tried the water gage taps Ave or ten 
minutes before the explosion, and water 
came out. The stuffing was put in on the 
Monday previous to the accident ; the valve 
seemed to work as well after that as- before ; 
only put one square weight on the safety- 
valve; they put on. two, when the vessel 
was going. 

The Jury, after an absence of forty-five 
minutes, returned a verdict of manslaughter 
against the engineer , Joseph Gamble ; accom- 
panying the verdict with an expression of 
their feeling as to the necessity of legislative 
interference to determine the best mode of 
preventing the recurrence of such frightful 
catastrophes. 



NOTBS AND NOTrOBS. 

A New Fire Proof DrcM. — ^A Signer Sebastiano Bot- 
turi, from Brescia, in Italy, on Thursday exhibited 
a hre-proof dress, in which he enveloped himself, 
and passed through a small cottage or shed, erected 
for the oecasiott, In the grounds of Cremome-house, 
and set on fire for the purpose of proving the in- 
combusJtiWlity of his invention. The shed was con> 
structed of thin wood and spars, and crammed with 
straw and dry chips. The expeiriment wsjs adver- 
tised to take place at half-past three,- but it wa» 
half-past five before the shed could be prevailed 
upon to blaze with sufflci^t ftiry for the proof of 
his salamander-like qualifications. The Signor, 
when clothed An his fire-proof habiliments, boxe 
some resemblance to a Polar bear on hts hind legs ; 
his head was covered with a curious kind of gear, 
something like a conical cap ; it bad two glass eyes, 
or rather windows, which glared without specula- 
tion on the company. There was also a snout or 
chimney for the purpose of respiration. This last 
apparatus made the whole a most grotesque ex- 
hibition. The dress was plastered with a sort of 
cpmpound resembling a mixture of grease and mor- 
tar ; but, as this is the secret of the contrivance, ii 
is impossible to describe what it really was. As- 
soon as the flames had sufficiently seized on the 
shed, the Signer boldly entered at one end, and 
made his exit at another, repeating this feat^ 
several times without injury. It cannot be said 
that the experiment was sufficient to prove either 
that the dress can be rendered of general utility, or 
that it would actually enable its wearer to resist the 
heat and fire of a house in a state of conflagration. 
The shed was much too small, and the stay of the 
Signor within it much too short, to prove its perfecC 
efficacy. As it was, it was rather a matter of joke 
than anything else, and was so absurdly arranged, 
that it proved nothing at all.— 7i/»«*. 

The Supplement to Volume Kx^-i. containing Title, 
Table of Contents, and Index, with a Portrait of 
his late Majesty, William IV., executed by Bates* 
Patent Medallic Engraving IVfachine, will be pub- 
lished on the Ist of July next. Also, Volume zxvi., 
price 85. QA, 
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AmendmentSy prepared or revised; Caveats entered; and generally every Branch of Patent 
promptly transacted^ 

A complete list of Patents from the earliest period (15 Car, II. 1675,; to the present time ma^ be 
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DESCRIPTION OF AN IMPROVED MA- 
CHINE FOR PRESSING PEAT MOSS 
FOR FUEL, — INVENTED BY THE 
RIGHT HON. LORD WILLOUGHBT 
d' ERSSBY. 

Sir, — I have the honour of enclosing 
you a drawing and description of a ma- 
chine, constructed by my directions, for. 
the purpose of compressing peat, in the 
hope that you may consider it worthy of 
being noticed in your interesting and 
useful Magazine. I find that the machine 
answers perfectly on about half the sorts 
of peat usually consumed — that is to 
say, on those of a fibrous quality ; and I 
am still carrying on the experiment on a 
large scale. The peat, when compressed, 
has been used with perfect success, in- 
stead of coal, for the purpose of cal- 
cining lime, for the smitn's forge, as well 
as for ordinary fuel. 

I have the honour to remmn. 
Sir, your faithful and obedient servant, 

WiLLOUGHBY d' ErESBY. 
London, June 20, 1837. 

Fig. 1 (see front page) represents a front 
view of the machine ; a aare two levers, on 
the axes of which are two pinions, b b, and 
e c are two racks, into which the pinions 
work, d, is a self-cleansing piston for press- 
ing the peat ; it receives its motion from 
the racks and pinions, as may be clearly 
understood by the drawing. 6 is a cross 
bar, to which the racks c c, are secured 
at the top, and they are made fast to the 
piston d in a, similar manner at the 
bottom. Both the cross bar e, and piston 
d, are grooved in the ends, for the recep- 
tion of projecting ribs upon the sides of" 
the upright posts//. By having the 
grooves to fit the ribs exactly, the piston 
IS conducted into the peat-box with great 
precision, p is a vertical rod, passing 
through the cross bar e, and the top part 
of the frame of the machine, where it is 
secured by a screw and nut ; it is used 
for regulating the descent of the piston 
d, as will afterwards be explained, h h 
is a cast iron plate, secured by bolts and 
nuts to the upright posts// and there 
is another, in every respect the same, on 
the opposite side. These two plates, to- 
gether with the upright posts//, form 
the peat-box; i represents its *bottom, 
and j j a double lever, of the second or- 
der, for the purpose of pulling it out 
when requirea. 



Fig. 2 is a side view of the machine, 
having the same letters to denote similar 
parts. In this view of the machine, the 
action of the lever j, to move the sliding 
bottom t, is perfectly clear. It will be 
seen in ihe (hawing that the bottom t 
projects beyond the back plate h, to some 
distance ; in this projection there is an 
aperture, suflSciently large to admit of 
the pressed peat to pass through it, 
when the bottom is pulled out. There is 
also on the bottom a stop at i, for the 
purpose of placing the aperture directly 
below the peat-box, and there is another 
in front, so that, when the machine is at 
work, the lever j, slides the bottom al- 
ternately between the two stops, k k re- 
present an iron stay for supporting the 
upright post/; it is shown broken off at 
the bottom frame of the machine, as the 
full length would exceed the limits of 
the page. 

Fig. 3 is a plan of the peat-box, h k, 
and a transverse section of the upright 
posts// The interior dark shaded part 
on the drawing, represents the capacity 
of the peat-box, and the subdivided 
white lines at the sides, represent ver- 
tical bars of iron, which are riveted to 
the side plates h h, leaving a very narrow 
space between the bars, whjch reach 
from the top to the sliding bottom i of 
the machine. The dotted parallel lines 
represent the thickness of the metal, of 
the plates h h, and the additional breadth 
which is shown in the drawing, repre- 
sents the flanges thereon. The plates 
are to be made perfectly flat on the sur- 
face, where the vertical bars are riveted 
to; opposite the narrow spaces be- 
tween the bars, grooves are cut into the 
plates, for a passage to let the water oflf, 
when the peat is under pressure. These 
grooves are represented by dark shaded 
spots in the drawing; it is quite es- 
sential that this part of the machine be 
executed with great acciu-acy, and, that 
the piston d should fit and slide into the 
peat-box very exactly. 

In order to prevent the fine interstices 
between the bars from clogging up with 
small fibres from the peat, the piston d 
is so contrived as to obviate all difl5- 
culties of this kind. It will be seen in 
the drawing, Fig. 1, that it is formed of 
two platesi between which short parallel 
lines are drawn, these lines represent 
pieces of thin steel, which work into the 
interstices each time the piston d des- 
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cends and rises out of the peat-box. On keeping the interstices clean, there are 
the ends of the pieces alluded to, for pieces of iron brazed securely, and they 

Fig. 2. 



a 



n 






are formed to suit the grooves in the When the machme is to be used, the 
plates A A. rhe grooves are therefore peat which is to be comjpressed, should 
kept clean also. be first cut into a shape as nearly as pos- 

02 
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«ible to the form of the peat-box ; and 
when it is placed therein^ the piston d is 



made to descend by the power 6f txro 
men tipon the levers a a, lintil it be snf^ 



Fig.3. 



ficiently compressed. After which, the 
sliding bottom t is withdrawn ; and the 
piston d made to descend until the cross 
bar e, comes in contact with the head of 
the vertical rod g : at which time^ the 



compressed peat will be entirely forced 
out. It is then to be carried away to be 
dried. The piston d may then again be 
raised, and the sliding bottom replaced^ 
and the former operation repeated. 



SERGEANT TALPOURD's COPYRIGHT BILL.* 



The observations on Sergeant Tal- 
fourd's proposed new Copyright Act, 
which appeared in our 723d Number, 
were founded on the report of his 
speech in the newspapers. An autho- 
rised version of that speech has now been 
published, which shows that the account 
m the newspapers was remarkably cor- 
rect. We should theref<»% have been 
under no necessity of offering any fur- 
ther remarks on the subject, but that in 
the Preface prefixed to this "official** 
publication, we find a quantity of new 
matter, quite as important as any in the 
remainder of the pamphlet. The Ser- 
geant informs us that Uiese particulars 
were " omitted in the speech, from a de- 
sire not to intrude too long on the pati- 
ence of the House of Ckmrnions*' ; but 
we must own, that this hardly aj)pears to 
us a sufficient reason, for passing over 
in total silence some of the most essential 
points in the whole bill. Had he really 
Deen anxious to spare the patience of his 
colleagues, there are numerous ffights of 
eloquence in his oration — ^such as the 
eidogium on Coleridge, and that on 
Wordsworth, — which we are confident 
no one would have missed. 



* A Speech delivered by Thomas Noon Talfourd^ 
Seijeant al Lone, in the House of Commdns; on 
Tuesday, 18th May, 1837, on moving for leave to 
bring in a Bill to cooaolidate tb^ law relating to 
Ck>p^ght, and to extend the Term of its duration. 
£oxido|U £dward Moxon, I>«ver.8treet, 1837. 



The first of these additional poiirts, is 
as follows,: — ** The extension of the term 
of property, which is the chief object of 
the bill, can only operate on subsisting 
copyrights; as all works which according 
to the prevailing construction of the law 
belong to the puolic, are beyond the power 
of the legislature to reclaim for their ac- 
tion. But it is proposed that wherever 
copyright still stAsists, whether by rea- 
son of the continuance of the author's We, 
or, though he is dead, by reason of the 
subsisting term of twenty-eight years, in. 
part unexpired, the extension shoM opB- 
rate ". It is proposed, in other worde,= 
that this act should have a retrospective 
effect, to the disadvantage of thie public,, 
whose duties Mr. Sergeant TalfoutxJ is 
very anxious to enforce, but of whose 
riffhts he appears to have no notion, 
what adequate motive can be assigned 
for breaking through the genef al rules of 
enUghtened legislation in this instance, 
it is not easy to conceive ? The proposal 
for extending the time of copyright in 
future is supported by the argument, that 
as authors will derive an additionsd re- 
ward, they wiUbe animated to aid^tionfiL 
exertion, but the works it is thus propo^ 
sed to protect have already been comple- 
ted ; if the argument have any force at all, 
they have been '* finished off" in the in- 
ferior style, which tlie inferior degree of 
proteetion has led to ; and as they be- 
long ta the old system altogether^ it m 
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W^ lixs^p Xq which they can properly be 
subjected, 'fhe Preface continues: — 
** When such subsisting copyright has 
been assigned, it is not proposed to give 
the benefit of the extension to the as- 
signee, who is only entitled in justice to 
that for which he contracted and paid, 
but to the representatives of the autiibr, 
as portion of lus personal estate. , In 
order however to secure to the publisher 
the full benefit of his contract, it is pro- 
posed that he should have the right of 
disposing of any copies of the work which 
he may have in hand, at the time when 
his right shall cease, and that of the re- 
presentatives of the author shall take eff- 
ect in possession*'. It is easy to see that 
this provision will lead to some curious 
manoeuvring on the part of the publish- 
ers. It was formerly their policy to 
have as few copies as possibk of a work 
on hand at the time when a copyright 
expired, from a dread of the fonmd£U)le 
competition, which instantly rushed into 
the market ; it will now be as obviously 
their interest to print a large edition im- 
mediately before the property goes out 
of their hands. 

"In proposing," it is continued, "to 
declare the law that foreigners or their 
assignees should have the benefit of copy- 
right in this country, on registering their 
bookfi at Stationers' Hall, in the form 
pr^cribed, it is not intended to give the 
Act an operation retrospective, so as to 
affect works, which, having been pub>- 
Ushed abroad, have been already re- 
printed h^e, and are now in the Englidi 
jx\9iket,hn% to applyit only to works here* 
after ta be published, and which shali 
be registered within a stated period after 
l^eir: publical^on abroad. Thus, if a 
foreign author shall «o long neglect to 
claim 'hi« rights heee aa to give caujse for 
belie£ thajb he doe^ not propose to avail 
himself of its bepiefita, he shall not be 
ei^ti^led to complain of any oaie, who may 
^ereavail.himself ©f hk labours." This 
conaiiion, is i»uch the same as that of 
tha. proposed new Am^oaa copyriffht 
Apty^yyi^h'tW jainportant,62(ceptiaQ, that 
th^iOf ^^gnmi^hor AfiU therabe compelled 
to pttbUd&t an Ameneaa edition to esta- 
blish hi« right. .In neitihier, law do. we 
fipd^a^y tWng to determine what is to 
he ,done, iMith reap^ct to taranslatkms. 
If they be lieft as Jre0 »»A fetterless ae 
b(^fQre> wbilie the piiceof^ the: original is 
.^lificially iif^t vip^j^e.new reflation 



is likely to be of ad^^antage.to 'EmgHsh 
Uterature, by inducing the translation of 
a greater number of works. 

We now come to the most singular 
provision of all : — " As one object of this 
Act is to secure to the descendants of 
authors, who may produce works of per- 
manent ^attraction, the benefit oi their 
works beyond the subsisting term, it seems 
Sesirable to provide against the assign- 
ment of that remote contingency, at a 
period when the probabiHty of its arising 
may be wholly incapable of estimate, and 
when the pressure of necessity may in* 
duce them to make assignments for 
small sums. It will therefore be pro- 
posed to provide, that no assignment, 
oy an author, of copyright, shall be valid 
for a greater term than that, which he now 
enjoys — that of twenty-eight years, or 
for his life" This is plain enough, at 
all events ; we would, however, suggest 
one alteration in the wording. Instead 
of, " as one object of this Act," it should 
run, "as the object ©f thia Act is to 
secure to the descendants of authors the 
benefit of their works." Till we came 
to this passage, we thought that Ser* 
^eant Talfourd had lost sight of the 
interest of the pubUc in his anriety for 
that of authors; but here it is evident 
that he can regard the sufferings of 
authors without any eictravagant sym- 
pathy ; it is only their descendants who 
excite his commiseration; had it been 
MUton himself, who was reduced to take 
a benefit at t^ theatre, he would not 
have be^d shocked ;^t is the circum- 
stance that his great grand-daughter 
came to want, which arouses his svmpar 
thy. Napoieon used to talk of the ad- 
vantages he should hme enjoyed if he 
had been lus own grand-son,, and a mmi- 
lar complaint will be by no means un- 
common in the mouths of authors, if 
this Inll should ever become law. It is 
true, that some provisaon was called for, 
to prevent the irrevocable alienation of 
a cop3aight, before eithw the author or 
pubhsher could be well apprised of its 
value; a sugg€istion to that efiect was 
thrown out in our previous remarks; but 
this is far from saymg that any provision 
at all hke the present was wanted. By 
enacting that no author shoidd have the 
power of disposing of the additional term 
of his copyright till five yeargf after the 
publication of his work, all the protec- 
tion, which i& wanted, wouldbe effectually 
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given ; by enacting that an author shall, 
under no circumstances, be entitled to 
control his own property, in the same 
manner that others control it, he 1$ at 
once injured and insulted, — he is treat- 
ed as a madman or an idiot. How re- 
quisite it may be for him to possess this 
control, it needs but a scanty examina- 
tion into the records of genius to shew ; 
nay, at the very moment when it is pro- 
posed to deprive him of the power of 
relieving his necessities, it is assigned as 
a cause ifor so doing that the pressure of 
necessity "may be great." It cannot, 
however, be needful to waste more words 
in exposing the absurdity of this pro- 
posal ; the other portions of the bill may 
very possibly be made the law of the 
land, but this is assuredly too monstrous 
to pass. 

The next provision, which is mentioned, 
seems to us the best in the whole bill ; 
but Sergeant Talfourd appears to bring 
it forward most unwiUingly. " It has been 
sometimes suggested," he remarks, " as 
an objection to the existence of property 
in copyright, that an author or his family 
may perversely withhold their works 
from the public. This objection seems 
somewhat fantastical ; but it is proposed 
to disarm such perverseness of feeling 
in the authors or their descendants, by a 
proviso, that in case no edition of a work 
shall appear for a specified time, any one 
shall be, after notice of such intention 
left with the last publisher, or at the 
last place of its publication, and adver- 
tized in the London Gazette, be at 
liberty** (it is thus printed in the ori- 
ginal) " to treat the copyright as aban- 
doned, and publish it for his own bene- 
fit." Why the objection should be styled 
fantastical and chimerical, we do not 
know; the slightest acquaintance with 
literary history is suflficient to shew, that 
it is just the reverse. Did not Coleridge 
suppress several of his earUer poems ? 
Has not Moore done all in his power to 
pi-event the republication of some of his? 
Did not Byron buy up and destroy the 
copies of his *' English Bards and Scotch 
Reviewers" ? Was not the Lord Chan- 
cellor applied to, oh the part of the Poet 
Laureate, for an injunction against his 
own "Wat Tyler"? Nay, "last and 
least,*' did not a certain learned Sergeant 
very recently exhibit this strange " per- 
verseness of feeling,** by coquetting in a 
very " fantastical** manner mth the pub- 



lic, respecting the publication of a certain 
tragedy ? This instance, at least, ought 
to be lamiliar to Mr. Sergeant Talfourd. 

This is the last of the new provisions 
mentioned in the preface, and the only 
one in the whole bill, that seems intendea 
for the benefit of the public. We were 
in hopes of finding at least one other, — 
to provide for some method of " taxing" 
the price of new works, as used formerly 
to be done in foreign countries, when a 
copyright was granted. A limit is proposed 
to be fixed to the profits of railway com- 
panies; why are authors and publishers 
to be allowed to demand what sums they 
please? When they find they have a giant's 
strength, they are too apt to use it like 
a giant. There is such a thing, not only 
in theory, but in practice, as laying too 
heavy a tax on an author's admirers. 
In tne height of Walter Scott's popu- 
larity, there was no other ^^ay of ob- 
taining an early copy of a new poem, 
than by purchasing it in the inconvenient 
form of a ponderous quarto ; it generally^ 
a few months afterwards, appeared in an- 
octavo shape; but in one instance. Sir 
Walter, finding it desirable to force the 
sale of an unsaleable periodical, with 
which he was connected, " the Edin- 
burgh Annual Register," inserted one 
of his poems in one of the yearly volumes, 
and drove all such of his adversaries as 
had not bought the quarto to buy a 
cartload of old news, along with the 
Vision of Don Roderick. Is aU this 
justified by the comprehensive maxim, 
that a man may do what he likes with 
his own ? Since the copyright of Sir 
Walter's poems has drawn near the terra 
of extinction, his publishers have thought 
fit to issue them in editions, not only so 
cheap, that they suit the pocket, but so 
small, that they may be put into it. His 
novels are copyright still, and the conse- 
quence is, that they are still not only 
aear, but iU got up. What a torrent of 
Elzevir editions of Waverly there would 
be, if it were now public property. At 
present, there is not one edition of it in 
one volume, the most usual and conve- 
nient number for a standard novel, — ^not 
one edition in Elzevir, the most usual and 
convenient size. And this is to remain 
so for the next sixty years ! 

Sergeant Talfourd might provide a 
remedy for these evils in the literary tri- 
bunal, which, though he makes no pro- 
posal for it in the present bOl, he is anx- 
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ious to see established for the decision of 
literary cases (and his arguments for 
which, by the bye, would answer equally 
well in regaM to every other profession). 
It would provide itself, if a project were 
adopted for a copyriffht law, of which 
we shall now proceed to state the out- 
lines, but without the forlomest hope of 
ever seeing it tried. 

Let an author be empowered to sell 
the copyright of his work to a particular 
publisher, for the space of five years only; 
a term, at the end of which, nine-tenths of 
the works now published are completely 
forgotten. Let it then become public 

Eroperty, in the same way that a play, on 
eing published, becomes public property 
since Mr. Bulwer's act. As a manager 
now has the right to act any play he 
chooses, on paying a certain sum to the 
author, for each night of representation, 
so let any printer have the* right to print 
any work on paying a certain sum to the 
author, for each copy he issues. The 
main, perhaps the only, objection to the 
plan, would be the necessity of estab- 
lishing some excise regulations with re- 
gard to printing offices, for the prevention 
of fraud. 

The great recommendation, of course, 
would be, that of every work of reputa- 
tion we should have cheap and elegant 
editions ; that such of them as required 
comment and illustration (and now, when 
the copyrights expire, it is speedily found 
that very few of them do not) would re- 
ceive it at an earlier period, and that the 
works of living authors would be much 
more extensively diffused than they are, 
while their interests would, it is hoped, 
be advanced in an equal proportion to 
their fame. 

After all, however, we are afraid that no 
copyright Act, however favourable to au- 
thors, will exercise a perceptible beneficial 
influence on literature. Our own at 
present is frivolous, and it is assigned as 
a cause that our authors are ill protected. 
If this be really the cause, in what sort 
of a state ought that of Germany to be ? 
It is, however, in the very country where 
piracy is most prevalent, that solid litera- 
ture is most flourishing. Unhappily, no 
Act of Parliament can reform the taste of 
the public. 

STEAM BOILER EXPLOSIONS. 

Sir, — ^The appalling accident, which 
lately happened to the Hull steam-boat. 
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is of such a nature as to call loudly for 
the interference of the legislature to pre- 
vent similar calamities. I have had a 
few opportunities of being a steam-boat 
passenger, and have frequently conversed 
with those entrusted with their manage- 
ment. The result has been, that I only 
wonder how so few mishaps take place, 
seeing the very little mechanical know- 
ledge necessary for being dubbed a steam 
boat Engineer. That, it may not be 
imagined I am dealing only in generals, I 
shall furnish a few particulars, which I 
dare say will be easily credited by those, 
who have given attention to the subject, 
and easily ascertained not to be impro- 
bable, by such as may seek farther to 
satisfy themselves. 

It is not an unusual occurrence in the 
smaller class of steam-boats, that a 
fireman or stoker is entrusted with tfce 
engine on the sudden dismissal, or un- 
locked for absence, of the party who had 
previously officiated. And were he 
questioned as to his fitness, he would in 
most instances give utterance to the 
greatest absurdities. And that, too, with 
all the presumption attendant on igno- 
rance. 

I was once on board of a steam-boat, 
where the safety-valve was loaded con- 
siderably beyond the pressure the con- 
structor had calculated his boiler could 
sustain ; at that time I was not aware of 
the danger we were in — these very boilers 
having since given way under a far less 
pressure. 

There was a small high-pressure boat, 
which ran occasionally, some time ago. 
The boiler burst and killed the engineer, 
who only that morning had been saying 
he " would make her speak French," 
alluding to his intention of urging up 
the steam for a race. 

I have heard an engineer boast of hav- 
ing not only loaded the valve with all the 
weight he possessed, but even of adding 
a hammer not of the lightest descrip- 
tion. ** Give her the hammer" is a 
slang phrase on board of some steam- 
boats, when it is wished to increase the 
rate of speed. 

Although it might be deemed incre- 
dible that any one would sit on the lever 
of a loaded safety-valve to preclude the 
• escape of steam, yet even this has been 
done. To such lengths will ignorance 
and rashness extend ! 

Many dreadful steam-boat accidents 
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have occurred in- America, owing, it is 
said, to the use of hiffh-pressure marine 
engines. This may be one cause cer- 
tainly, but the pubhc ought to be aware, 
that even the lowest pressure steam en- 
gine can be converted into a hich pres- 
sure (me, and that too, of the most 
dangerous kind, being inferior in strength, 
and possessixig more material to scatter 
destruction. 

Having thU9, noticed some of the evils 
which exist, I would propose as the 
most Hkely means of abating, if not 
alt^ether removing, them, that no man 
be entrusted with the care of a steam 
engine, until he has not only undergone 
an examination, but obtainea a certificate 
of his competency, from a Board of En- 
gineers capable of judging of his quali- 
ncalion. 

Your giving this a place in your va- 
luable periodical will be esteemea a favor 

AN ADMIRER OF IMPROVBMBNT. 

London. June 17, 18S7. 



GAS LIGHT BURNERS — HUTCHISON'S, 
AND BACON AND KILBY's. 

Sir, — ^A correspondent under the sig- 
nature of Justus, whose letter appeared 
in your Journal of the 27th ult., qpm- 
pUuns with some degree of asperity, that 
Mr. Hutchison, in laying claim to the 
invention of a burner described in the 
Mechanks' MagaeinefoT April laai, "un- 
justly avails himself of the inventive 
talent of others ;** also representing that 
the burner in question is "a, colour- 
able evasion of one patented in 1829, by 
Messrs. Bacon and Kilby. Justus as- 
serts that Hutchison's oumer is the 
same in princ^le as Bacon and Kilby's ; 
but that the result of, certain experi- 
ments has led him to the conclusion that 
it is m/mor, when brought into practice. 
This very confident assertion, however, 
is wholfy tmaccompanied by proofs, 
either in the shape of calculation or data 
of any description. Justus, it is tme, 
mentions, that the case is now before one 
of our coiui;8 of law, awaiting the decision 
of a competent tribunal, —that he there- 
fore refrwns from making any farther 
remarks, ** least he should be looked 
upon as an advocate for disputed claims." 
Tnat is to say, he wishes to be thought 
an entirely disinterested and unprejudg- 
ing party, and yet, in the same breath he 



denounces both Mr^ B. and his bumfir, < 
not in subdued -or qualified langiiage, . 
but in terms of unlimited cpndemnationi 

As Justus has merely favoured the. • 
public with the address of the agent • 
appointed for the sale of the burner,- 
which he has taken under his special 
protection, without accompanying hia^i 
advertisement with any particulars illus- 
trative of its principles or peculiar mode 
of action, you ^vill, perhaps. Sir, permit' . 
me to lay before the intelligent readers 
of the Mechanics* Magazine the follow* 
ing diagrams. 





" Here are the counterfeit repre- 
sentations (not) of two brothers,*' but 
burners. A. is Hutchinson's, B. Bacon 
and Kilby's. 

These burners are- plainly very dif- 
ferent in the principle of their construc- 
tion ; and in their practical results, they 
disagree still more widely. I have now 
before me the burner patented in 1S29 
by Bacon and Kilby. it is (as shown in 
the diagram,) neither more not less than 
an Argand — with the addition of a rtii^ 
brazed upon its upper surface. This 
ring constitutes what its talented invents 
tors are pleased to designate an im^ 
provement, — and for which they secured 
a patent right in the year 1829« Eight 
long years have since passed away, but 
they nave done so little for this burner, 
that at the present moment, even the most 
experienced inspectors, belonging to 



Digitized by LjOOQIC 



GAS LIGHT JBURNSAS. 



201' 



our first f^ estsblishiaentay are unac- 
quainted witli it. Its merits, if it ever 
possessed any, are yet to be discovered — . 
hitherto tfaisy have remained in profound 
and undisturbed obscurity. As Justus 
has. kindly promised at a future time to 
favour CUovis with corrections of his 
remarks .upon gas burners. I shall, with 
his leave, take time by the " forelock," 
and proceed to make a few experimental 
observations upon that celebrated un- 
known improvement, for whose unrecog- 
nized merits Justus would wish it to be 
supposed he is a most disinterested ad- 
vocate. 

The great improvement Argand ef- 
fected by introducing a cyhndrical tube 
into his lamp, causing thereby a distri- 
bution of atmospheric air to all parts of 
the circular flame, has justly been con- 
sidered the most important advantage, 
that has ever been attained in the pro- 
duction of artificial light. 

Now this principle of arrangement, 
which I beheve has never been contro- 
verted — cannot have been sufficiently 
understood by Bacon and Kilby : other- 
wise they coi:dd not have committed the 
absurd blunder of interposing between 
the flame and the necessary supply of air 
— a broad circular ring — ^which, instead 
of conducting the atmosphere gradually* 
towards the plac^ of combustion, posi"» 
tively acts as a barrier to their uniform 
junction. The supply of pure oxygen, 
which flame requires for its support, and 
which, under ordinary circumstances, it 
absorbs from the surrounding air, is also, 
by this unscientific mode of construction, 
in a considerable degree withheld. The 
truth of this maybe satisfojctorily demon- 
strated by attaching Hutchison's and 
Bacon and Kilby's burners to a tube 
charged with gas, and igniting the streams 
of gas, when it will be seen that the 
flame from Hutchison's burner will 
measure 3^ inches in length, while that of 
Baconand Kilby's measures only 2^ inches. 
This must be a matter of the most serious 
importance to persons, who bum gas by 
meter, and of still greater consequence 
to gas establishments. If the experi- 
ment be still further pursued, it will be 
found, that upon reducing the pressure, 
Hutchison's will yield a bright and 
luminous %ht — ^while, at the same point 



* This is one of the effects produced by Hutchi- 
son's GonicHl bonier. 



of diminished pressure* that of the pth^, 
patentees is so feeble and attenuated, a^ 
to be scarcely perceptible. 

In support of Uie patent of i839» 
Justus aUudes to the qpnuaoiei^ting re^. 
marks of Mr. Rutter, which, appeared iq. 
No« 603 of the Mechanics' Ma^tufina^, 
Th^t gentleman, from his praietical ex^ 
perience and g^eral intelligence on sub- 
jects of this nature, is no doubt perfectly 
qualified to give a correct opinion on the 
merits of the burner. I was, therefore* 
induced to refer to his observations on 
this particular point. I find, however, 
that Mr. Rutter's eulogy doefi not «^- 
ply to the patented invention of Bacon 
and Kilby; he does not even* parti- 
cularise the form of its construction^, nor 
the principle of its action. In fact, there 
is no trace nor vestige of their burner to 
be discovered throughout Mr. Rutter's 
remarks upon this subject. That gen-, 
tleman's observations are hmited to a 
few (certainly well-merited) sentences in 
favour of an adjunct to a burner — ^which 
adjunct is a brass cone — technically called 
" The Gallery Cone" — sometimes per- 
forated at its base with circular orifices 
or openings, and so constructed as to 
render it convenient to be added to a 
burner, or dispensed with at pleasure. 
It is no more a burner, however, than the 
glass chimney. In my description of 
Hutchison's patent in No. 716, I dis- 
tinctly alluded to this cone, and at the 
same tin^e, renounced on his part all 
claim to this invention. I also as dis- 
tinctly depla]*e, and am prepared with 
evidence to prove the truth of this de- 
claration, that neither Bacon nor Kilby, 
Messrs. Dixon nor Justus have had any 
hand or part in the invention of this un-« 
doubtedly cleveiv jand yaluable improve- 
ment. 

The improvemeht Mi*. Rutter speaks, 
of, and wMch Justus is so anxipus the 
world should believe is the invention of 
his friends', has been applied to Argand's 
oil lamps, and also gas burners for at 
least twentv years. 'Die patent article of 
Bacon and Co. bears no resemblance 
whatever to the invention Mr. Rutter 
very properly commended. 

The effects produced upon artificial 
light by this decided improvement, ^nd 
those that result from the use of this 
burner, are diff*erent. The cone occa- 
sions additional brilliancy^ intensity, and 
almost imaJterable steadiness in the 
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flame. The reverse of these desirable 
qualities necessarily result from the 
principle of construction, which charac- 
terises Bacon and Kilby's burner; in- 
deed, they are the inevitable conse- 
quences. Let, for instance, the draught 
of air passing through the tube be acce- 
lerated; the abrupt projection of the 
ring over the orifice wfil check the uni- 
form progress of the air: the impulse 
given bjr this check, or rather shock, 
will be instantly communicated to the 



Justus is evidently led astray by a 
very common error in the case of dis- 
puted patents. He imagines, that it is 
the principle of an invention that is en- 
titled to the protection of an exclusive 
right. Through ignorant legislation, 
discrepancies have undoubtedly entered 
into the composition of our patent laws, 
which are perpetually leading to ruinous 



litigation But, assuredly, the law in re- 
ference to the subject now in contest is 
distinct, clear, and explicit. Principle 
cannot be monopolized, — ^it is form alone 
that can be protected. The principle in 
all burners is the same ; a body of com- 
mon air is reauired to produce perfect 
combustion; therefore, an original and 
hitherto unknown means of applying this 
air to the flame of a lamp or burner is 
entitled to special protection. 

I am not sorry to hear that the matter 
is to be investigated by one of our courts. 
The decision, I have no doubt, will esta- 
blish another instance (if such were want- 
ing) of that absurd enthusiasm, which 
leads inexperienced persons to expend 
and waste money upon crude, useless,* 
and imaginary inventions. 

Your obedient servant, 

Clovis. 



FLOATING BRIDGE BETWEEN STAINBOUL AND ITS SUBURBS, GALATA, TOPANA, 

ETC. 



00^^m 




Sir, — ^The above is a rough and hasty 
sketch of a floating bridge lately thrown 
across the Golden Horn ; connecting the 
city of Stainboul with its suburbs, Ga- 
lata, Topana, Pera, Sic. ; and which, from 
its novelty of construction, you may per- 
haps deem worthy of a place in your 
valuable pages. 

The whole is formed of wood, and 
floated on rafts ; it is divided into com- 
partments, which are capable of being 
easily removed, to allow ships to pass 
through ; the Turkish Navy being laid 
up for the winter in that part of the 
Grolden Horn above the bridge. There 



are two arches for the passage of 
Caiichs ; and a series of anchors and 
cables confine it; the total length is 
four hundred and seven yards, and the 
width about twelve ; three arubas could 
pass abreast. 

A long system of harassing quarantine 
with Constantinople in consequence of 
plague, will be, I think, a suflficient ex- 
cuse for the rudeness of m> epistolary 
materials. 

I am, dear Sir, yours truly, 
Henry D. Cunningham. 

Therapia, on the Bosphonis, 
March, I6ii7. 



EXTINGUISHING FIRES ON 

Sir, — Reflecting on the melancholy loss 
of life, occasioned by the burning of the 
Ben Sherrod, American steamer, I am 
induced to offer a few remarks, which 
may lead to the prevention of similar 
accidents. 

The destructive effects of fire on 
shore, cannot, in many instances, be ar- 
rested from the want of a proper supply 



BOARD STEAM VESSELS. 

of water; but at sea, this want can never 
be experienced. A large supply could 
be obtained in the vessel by the mere 
turning of a cock; and by the addition of 
a force-pump to the engine and a few 
inexpensive furnishings, those on board 
would have the means of deluging any 
part, where fire either, existed or threat- 
ened to commence. Besides, in using 
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6uch an auxiliary as the steam engine, 
there would be this advantage, that it 
would continue to work while steam was 
supplied, without being injured by a very 
great increase of heat. 

There is yet another purpose, for which 
the steam engine can be applied in a 
case of emergency — ^the connecting it with 
the common pirnips when the vessel has 
either sprung a leak, or has shipped an 
unusual quantity of water. There is 
nothing novel in this ; but, at all events, it 
affords an additional instance of the se- 
curity, conferred by the use of the steam 
engine in navigation. 
I remain. Sir, 

Your obedient servant, 
William Symington. 

Dean-street, Commercial {load, June 21, 1837. 



MR. WIVELL'S ESCAPE. — FIRE IN 
COMPTON STREET, &C. 

Sir, — I really must again check Mr. 
Wivell, in his unbecoming endeavonr to 
appropriate to himself all the merit of an 
invention, to which he has not the slight- 
est claim. I have already noticed Mr. 
John Hudson's employment of wheels on 
the top of his ladder escape of 1828 (as 
described in the Register of Arts for Feb- 
ruary 1829 ) and also the elevators hi 
others, exhibited before Mr. Wivell had 
turned his attention to the subject; when 
Mr. Wivell asserts, therefore, that I have 
confessed to having availed myself of his 
plan, he states that which is incorrect, 

I have no hesitation in giving Mr. 
Wivell all th^ merit due to him, on ac- 
count of his escape described at page 163 
of your last number ; in which there is 
more originality, and far more ingenuity, 
than in any of his previous contrivances. 
The mode of transporting the apparatus 
from place to place on three wheels ( not 
two as stated in the description) and de- 
taching the fore-carriage on Veaching the 
fire — together with the novel mode of 
elevating the ladders, is very ingeniously 
managed. 

The principal objections to this ma- 
chine, however, are; its original cost; the 
difficulty of finding and the expence of 
providing suitable stations; its complex- 
ity, which precludes the efficient working 
of it by persons not well practised in its 
Use ; and finally, the utter impossibility 
of applying it in many situations where 



a fire-escape may become needfuls In 
all these points, Mr. Wivell's apparatus 
falls behind those of Mr. Ford and Mr. 
Merrjrweather ; it is, in fact, a practical 
contradiction to the character given by 
Mr. Wivell himself in his lectures, as ne- 
cessary to constitute a useful and effici- 
ent fire-escape. 

As the injudicious communication of 
Mr. Spring, secretary to the Society, to 
the Morning Herald newspaper, relative 
to a fire in Compton Street, Soho, has 
been brought fonvard in your pages, I 
think it but right to add the following 
particulars, to the "correct statement" 
already published. 

I was called from my then residence in 
Wilderness Row, Goswell Street, on the 
night of April 3rd, by the light of a 
violent conflagration, that was raging, ap- 
parently in the direction of PiccadiUy ; I 
started off on foot, and on reaching the 
fire in Compton-Street, I found the west 
end engines of the London fire-estabUsh- 
ment in full and efficient operation : the 
engines from Farringdon-street, Watling 
street and other eastern stations, had 
just reached the spot, and were in the act 
of being placed. By the time I had been 
on the ground about twenty minutes, the 
"firemen had succeeded in stopping the 
further spread of the fire in the premises 
adjoining, to which it had communicated, 
and the force of the engines was being 
concentrated upon the main body of the 
fire, when Mr. Wivell's Fire-escape ar- 
rived (as it is said) — "in seventeen 
minutes from Robert street"! The fire 
had by this time been burning about 
three quarters of an hour, the floors and 
roof had fallen in, and the outer wall was 
expected every moment to give way; 
notwithstanding this, the ladders were 
raised to the second and third floor win- 
dows, amid a shower of falling sparks, 
with occasionally some remaining por- 
tions of the roof &c. It was altogether 
a fool-hardy exhibition, exposing the ma- 
chine and the lives of those, who worked 
it to imminent danger, without the possi- 
bility of any good result. I may also ob- 
serve that the reckless manner, in which 
the machine was wheeled along the foot- 
pavement through the dense crowd, on 
its arrival, was most disgraceful: some 
persons were hurt, and I heard one gen- 
tleman threaten to punish the parties who 
conducted it. 

At the (nisis of a large fire, the time is 
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^dl^ out of joint for all anfih exhibitions^ 
as thQy not only add greatly to the con- 
fusion incident to tHe scene, but divert 
the attention of th^ nolice from their 
proper duty, and impeae the well direct- 
ed efforts of the firemen. 

By a sinfinilar coLacideBce, Mr. Wivell's 
description of his fire-escape, and some 
eurious points in its history by Mr. 
Jenkins, appear in the same number; the 
latter gentleman's remarks upon the con- 
duct of ** the Society " requiring farther 
notice, I shall take an early opportunity 
of returning to the subject. In the mean 
time, I would wish to say, that I am 
aware of no reason for concealing the 
financial transactions of the Society ; on 
the contrary, there is every reason for 
giving them the utmost possible pub^ 
ucity. 

I remain, Sir, 

Yours respectfully, 

Wm. Baddblby, 

June, 2Ut, 1887. 



NOTICS or THE ELSCT&O •MAGNETIC MA- 
CHIVE OF MR. THOMAS DAVENPORT, OF 
BRANDON, NEAR RUTLAND, VERMONT. 

(From the American JoumeU of Science and Artt 
for April, 1887). 

Many yean have passed since motion was 
first produced by galvanic power. The dry 
columns of De Luc and Zamboni caused the 
vibration of delicate pendulnms and the 
ritiging of small belk, for -long periods of 
time, even several years 'without intermis- 
sion. 

In 1819-20, Professor Oersted, of Copen- 
hagen, disaoVered, that magnetism was evol- 
ved between the poles of a galvanic battery. 
Professor Sweigger, of Halle, Germany, by his 
galvanic midtif^er, succeeded in rendering 
the power manifest, when the galvaxdc bat- 
tery was nothing more than two smaii wires, 
one of oopper aiA the' other of sine, im- 
mersed m as much acidulated water as Was 
contained in a wine glass, f^ power thus 
envolved was made to pass tbroi^h many 
c<MB^olutions of insulated wire, «nd was tiius 
augmented so as to deflect the magnetie 
needle sometimes even 90*^. Professor MoU; 
of Utretcht, by winding insulated wire around 
sofk iron, imparted to it prodigious magnetic 
power, so that a horse &oe bar, thus pro« 
vided, and connected with a galvanic battery, 
would lift over one hundred pounds. About 
the same time, Mr. Joseph Henry, of 
Albany, now Professor Henry, of Princeton 
College, by a new method of winding the 
wire, obtained an almost incredible magnetic 



force, lifting six or seven hundred poui^d^. 
with a pint or two of liquid and a battery jS^ 
corresponding size ; nor did he desist,, uoti). 
a short time after, he lifted thousands ot 
pounds, by a battery of larger size, but stfll. 
very small, (1830.) '\, 

This gentleman was not slow to apply 
his skill to the generation of motion and a 
successful attempt of hia is recorded in tlMs 
Journal, Vol, xx. p. 340. A power was thus 
appUed to the moyement of a machine, by a 
beam suspended in the centre, which perform- 
ed regular yibratlons in the manner of a beam 
of a steam engine. This is the original appli-^ 
cation from which have sprung, or at least to 
which have succeeded, several similar attempts 
both in this country aud in Europe. A gal-> 
vanic machine was reported to the British 
Association in 1835, by Mr. M*Gauly, of 
Ireland, and he has renewed his statements 
of successful experiments at the late meeting 
at Bristol. Mr. Sturgeon, of Woolwich, Eng- 
land, also reports a galvanic machine, as being 
in use on his premises for pumping water^ 
and for other mechanical purposes.* 

But I believe that Mr. Davenport, named 
at the head of his notice, has been more 
successful than any other person in t^e 
discovery t of a galvanic machine of greaji^ 
simpUcity and efficiency. D^^'ing the last 
two or three yearst much have been said ojf 
this dicovery in the newspapers>.and it is 
probable, that in a future number of this Jour- 
nal, drawings, and an accurate descriptio^ 
of the machme may be given. Having been 
recenUy invited to examine a working model, 
in two varieties of form, and to report the 
result, I shall now attempt nothing more 
than a general description, suc^ as may 
render inteUigible the account I. am to.gise* 

1. The Rotwy Machine^ i:on^pQ»ed.i^ rey^ 
volving electro magnets, withjwidpp(iiimfi^ 
tmgnets, .... 

This machine was brought to Kew»Havfaji 
March 10,* 1837, by Mr. Israel jSJa^e, pf 
Troy, K. y., and by him set iii n^pt^on fwc 
my examination. The moving part i{ J^V^n 
posed of two irpnbars placedhorlzontaUgriandl 
grossing each other at right angles, . The|^ 
are both five and half inches, long, an^ thq^ 
are terminated at each end by a aegipent 
of a circle made of soft iron \ these segmenta 
are each three inches long in the chord Une,^ 
and tiieir position, as they are suspended 
upon the ends of the iron bars is hqrupi^t^t 

The irqa cross is sustained by, a v^cal 
axis, stifnd^ with its jfivot in a soqk^,^^ 
a4mitting of easy rotation* The iipn;.pr(|sa 

' * Sturgeon*s Annals of Eiectriclt\\ Magnetism. 
etc. No. 1., Vol. r. October, l«*l. *^ -^^ 

t Mr.. Oftvoaptirt ja#peais to iaito team. sMctIf 
tbe inventqt of a nieU)ii4 o^ ^V^^^WkW^Y^l^Vf^M 
produce rotary motion.' 
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bars Are Wotrnd witB copper wire, covered by 
cotton, and they are inade to form , at plea- 
iitire» a proper connection with a small cir- 
CUlai^ battery, made of concentric cylinders 
of copper and zinc, which can be immersed in 
a quart of acidulated water. Two semicircles 
of jBtrongly magnitized steel form an entire 
drdle, interrupted only at the two opposite 
poles, within this circle, which lies horizon- 
tally ; the galvanized iron cross moves in 
such a manner that its iron segments revolve 
parallel and very near to the magnetic circle, 
and in the same plane. Its axis at its upper 
end, is fitted by a horizontal cog-wheel to 
another and larger vertical wheel, to whose 
horizontal axis, weight is attached and raised 
by the winding of a rope. As soon as the 
small battery, destined to generate the power, 
is properly connected witli the machine, and 
^ly excited by diluted acid, the motion be- 
gins, by the horizontal movement of the iron 
cross, with its circular segments of flangers. 
By the galvanic connection, these crosses 
and their connected segments are magnetized, 
acquiring north and south polarity at their 
opposite ends, and being thus subjected to 
the attracting and repelling force of the cir- 
cular fixed magnets, a rapid horizontal 
inovement is produced, at the rate of two 
hundred to three hundred revolutions in a 
tolnute, when the small battery was used, 
And over six hundred with a calorimotor of 
large size. The rope was wound up with a 
weight of fourteen pouiids attached, and 
twenty-eight pounds were liftal from the 
floor. The movment is instantly stopped by 
breaking the connexion with the battery, 
and then reversed by simply interchanging 
the connexion of the vrires of the battery 
with those of the machine when it becomes 
equally rapid in the opposite direction. 
* The machine, as a philosophical instru- 
mentf operates with beautiful and surprising 
^ect, and no reason can be discovered why 
the motion may not be indefinitely continu- 
ed. It is easy to cause a very gradual flow 
of the impaired or exhausted acid liquid from, 
and iff fresh acidulated water into, the recep- 
ticle of the battery, and whenever the metal 
of the Tatter is too much corroded to be any 
longer efficient, another battery may be in- 
stantly substittGfed, and that even before the 
.eonnexioh of ^e old battery is broken. As 
to the the energy- of the power, it becomes at 
once a inost interesting inquiry, whether if 
admits ofindeflnfte inoarease? To this inqmry 
it may be replied, that provided the raag-« 
netism of bot3i die revoMng cross and of the 
Hzed circle can be indefinitely increased, then 
no reason appears why the energy of the 
power cannot also be indefinite inereased. 
Now, as magnets of the common l^hd, usually 
called permanent magnets, find their limits 



within, at most, the power of lifting a few 
hundred pounds, it U obvious that ihe re- 
volving galvanic magnet must, in its effici- 
ency, be limited, by its relation to the' fixed 
magnet. But it is an important fkct, disr- 
covered by experience, that the latter is sooft 
impaired in its power by the influence of the 
revolving galvanic magnet which is easily 
made to surpass it in energy, and thus, as it 
were to overpower it. It is obvious there- 
fore that the fixed magnet, as well as the 
revolving, ought to be magnetized by galvan- 
ism, and then there is every reason to oelieve 
that the relative equality of the two, and of 
course their relative energy, may be perma- 
nently supported, and even carried to an 
extent much greater than has been hitherto 
attainect. 

2. Rotating MaehinCf cdmposed entirely 
of electro-magnetSy both in its flawed and re- 
volving members. 

A m&chine of this construction has been, 
this day March 22, 1837, exhibited to me by 
Mr. Thomas Davenport himself, who came 
from New- York to New-haven for that pur- 
pose. 

It is the same machine that has been al- 
ready described, except that the exterior 
fixed circle is now composed entirely of 
electro-magnets. 

The entire apparatus is therefore con- 
structed of soft unmagnetic iron, which, 
being properly wound with insulated cop- 
per wire, is magnetised in an instant, by 
the power of a very small battery. 

llie machine is, indeed, the identical one 
used before, except that the exterior circle 
of permanent magnets is removed, and in its 
place is arranged a circle of soft iron, divided 
into two portions to form the poles. 

These semicircles are made of hoop iron, 
0B£ inoh iti width, and one-eighth of an inch 
in thickness. They are wound with copper 
wire insulated by cotton — covering about 
ten inches in length on each semicircle, and 
returning upon itself, by a double winding, 
so as to form two layers ti wire, making on 
both semioircfes about one thousand five 
hundred inches. 

The iron was not wound over the entire 
length, of one of the steel. semicircles ; but 
both ends were left projecting, and being 
turned inward, were made to conform to the 
beodof the other part, asin the annexed figure, 




which is intended to represent one of them ; 
each end that i$ turned inward and not woun4 
is about one-third of the length of the aemU 
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circle. These semicircles being thus fitted 
up, so as to become, at pleasure, galvanic 
magnets, were placed in the same machine 
that has been already described, and occupied 
the same place that the permanent steel 
magnets did before. The conducting wires 
were so arranged, that the same current that 
charged the magnets of the motive wheel, 
charged the stationary ones, placed around it, 
only one battery being used. It should be 
observed that the stationary galvanic magnets 
thus substituted for the permanent steel ones, 
were only about half the weight of the steel 
magnets. This modification of the galvanic 
magnet, is not of course the best form for 
eflficiency ; this was used merely to try the 
principle, and this construction may be su- 
perseded by a different and more efficient one. 

But with this arrangement, and notwith- 
standing the imperfection of the mechanism 
of the machine — when the battery, requiring 
about one quart of diluted acid to immerse 
it, was attached, it lifted 16 lbs., very rapidly, 
and when the weight was removed, it per- 
formed more than 600 evolutions per miuute. 

So sensible was the machine to the magnetic 
power, that the immersion of the battery one 
inch into the acidulated water , was sufficient 
to give it rapid motion, which attained its 
maximum, when the battery was entirely 
immersed. It appeared to me that the ma- 
chine had more energy with the electro 
magnets, than with those that were permanent 
for with the smallest battery whose diameter 
was three inches and a half ; its height five 
inches and a half, and the number of con- 
centric cylinders three of copper and three of 
zinc, the instrument manifested as great 
power as it had done with the largest batteries, 
and even with a large calorimoter, when it 
was used with a permanent instead of a gal- 
vanic magnet. With the small battery and 
with none but electro or galvanic magnets, 
it revolved with so much energy as to pro- 
duce a brisk breeze, and power^illy to shake 
a large table on which the apparatus stood. 

Although the magnetization of both the 
stationary and revolving magnets was im- 
parted by one and the same battery, the 
magnetic power was not immediately de- 
stroyed by breaking the connexion between 
the battery and the stationary magnet ; for, 
when this was done, the machine still per- 
formed its revolutions with great, although 
diminished energy ; in practice this might 
be important, as it would give time to make 
changes in the apparatus, vnthout stopping 
the movement of the machine. 

It has been stated by Dr. Ritchie, in a late 
number (Jan. 1837) of theLond. andEdinb. 
Phil. Magazine, that electro-magnets do not 
attract at so great a distance as permanent 
ones, and therefore are not well adapted 
for producing motion. On this point Mr. 



Davenport made the following experiment^ 
of which I was not a witness, but to which. 
I give full credit, as it was reported to me 
by Mr. Slade, in a letter dated New York, 
March 24, 1837. 

Mr. Davenport suspended a piece of soft 
iron with a long piece of twine and brought 
one pole of a highly charged steel magnet 
within the attracting distance, that is, the 
distance at which the iron was attracted to 
the magnet ; by measurement it was found 
that the steel magnet attracted the iron one 
inch and one-fourth. A galvanic magnet 
was next used of the same lifting power, 
and consequently of much less weight ; the 
attracting distance of this magnet was found 
to be one inch and three -fourths, showing 
a material gain in favor of the galvanic 
magnet. — Mr. Slade inquires, " has Mr. 
Ritchie's magnet been so constructed as to 
give a favorable trial to this principle?*'* 
Mr. Davenport informs mc that each in- 
crease in the number of wires has been at- 
tended with an increase of power. 

Conclusions. 

1. It appears then, from the facts stated 
above, that electro-magnetism is quite ade- 
quate to the generation of rotary motion. 

2. That it is not necessary to employ per- 
manent magnets in any part of the con- 
struction, and that electro -magnets are far 
preferable, not only for the moving but for 
the stationary parts of the machine. 

3. That the power generated by electro- 
magnetism may be, indefinitely prolonged, 
since, for e'xhausted acids, and corroded 
metals, fresh acids and batteries, kept al- 
ways in readiness, may be substituted, even 
without stopping the movement. 

4. That the power may be increased be- 
yond any limit hitherto attained, and pro- 
bably beyond any which can be with ce'r- 
tainty assigned, — since, by increasing all 
the members of the apparatus, due refer- 
ence being had to the relative proportion- 
ate weight, size, and form of the fixed and 
moveable parts — to the length of the insu- 
lated wires and the manner of winding 
them — and to the proper size and construc- 
tion of the battery, as well as to the natiire 
and strength of the acid or other exciting 
agent, and the manner of connecting the 
battery with the machine, it would appear 
certain, that the power must be increased 
in some ratio which experience must ascer- 
tain. 

5. As electro-magnetism has been ex- 
perimentally proved to be sufficient to raise 
and sustain several thousands of pounds, 
no reason can be discovered why, when 
the acting surfaces are, by skilful mechan* 
ism, brought as near as possible, without 

* This question I am not able to answer, as I have 
not seen any account of the apparatus or of the ex- 
periment, but only of the result. 
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contact, the continued exertion of the 
power should not generate a continued ro- 
tary movement, of a degree of energy in- 
ferior indeed to that exerted in actual con- 
tact, but still nearly approximating to it. 

6. As the power can be generated cheap- 
ly and certainly — as it can be continued in- 
definitely, as it has been very greatly in- 
creased by very simple means — as we have 
no knowledge of its limit, and may there- 
fore presume on an indefinite augmentation 
of its energy, it is much to be desired that 
the investigation should be prosecuted with 
zeal, aided hy correct scientific knowledge^ 
by mechanical skilly and by ample funds. 
It may therefore be reasonably hoped, that 
'science and art, the handmaids of disco- 
very, will both receive from this interesting 
research, a liberal reward. 
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commencement to the date of the latest im- 
provements. 



ON THE PROCESS OP CARBONIZATION, OR 
MANUFACTURE OF CHARCOAL, AT GOERS- 
DORF, IN SAXONY. 

(From the Quarterly Mining Review.) 

It having been suggested by M. Boult, 
that a superior charcoal might be produced, 
by filling the interstices of the pile with 
small charcoal, the refuse of former burn- 
ings, an experiment was made, which, after 
being several times repeated, gave the fol- 
lowing results : 1st, an increase of produce, 
amounting to not less than four per cent., 
above that yielded by the ordinary process ; 
2nd, a much smaller quantity of dust and 
small coal ; 3rd, scarcely any smoke ; 4th, 
charcoal of a very equal and superior 
quality. 

A pile prepared for carbonization at Goers - 
dorf contained in general about thvrtjschragen 
(318 cubic yards) of pine trees spUt in quar- 
ters, which yielded, including the small coal, 
from eighty-nine to ninety-two per cent, in 
bulk of charcoal. It was considered desir- 
able to ascertain, whether by increasing the 
size of the pile, a more considerable product 
would be obtained. A pile containing forty- 
nine schragen (about 520 cubic yards,) of 
cleft pine wood, gave in an experiment, 
during which the weather proved favourable, 
89.94 per cent, of charcoal (including the 
small,) very sonorous, and of very good 
quality. A second trial of 69^ schragen 
(740 cubic yards,) of similar wood produced 
only 87.98 per cent., but the weather in this 
instance was unfavourable. 

This experiment was repeated with se- 
venty-one schragen (750 cubic yards,) the 
weather continuing fine throughout the pro- 
cess ; the produce amounted to 94.87 per 
cent. ; equal in quality to the former results. 
The average results of the adoption of this 
process at Goersdoif , will appear from the 
following table of the produce, from the 



1821 


Produce percent. j'^°*jtPen1"" 


Lar^e. 
74.94 
76.24 
76.44 
77 95 


Small. 
3.91 
4.76 
5.25 
4.09 
4.35 
3.62 
4.20 


78.85 
81.— 
81.69 
82.04 
90.66 
89.93 
91.73 


1822 


1823 


1824 


1825... 

1826 

1827 


86.31 

, 86.31 

87.53 



The increase observable in the produce of 
1825, is to be attributed, principally to the 
care with which the operations were con- 
ducted; but it must be also remarked, that 
the removal of the pipe for collecting the 
acid formed in the process of carbonization, 
may also have contributed beneficially to the 
results. M. Karsten in his Voyage MetaU 
lurgiquCf states, that in Carinthia, the car- 
bonization of pine wood is performed in 
large stacks, containing 20,000 cubic feet, 
and without the trees being previously split, 
yet the produce in bulk is computed at from 
seventy-one to eighty-six per cent. It is 
obvious, that there exists no analogy between 
these results and those obtained from the 
brushwood and billets of oak,. beach, &c., by 
the common process of carbonization, which 
seldom yield* more than from thirty-five to 
forty-five per cent.; it is, therefore, only 
necessary to call public attention to the fact, 
and it may natursdly be expected that, in the 
present state of practical science, a subject 
of so much importance in metallurgy will be 
duly investigated. 

LIST OF ENGLISH PATENTS GRANTED 
BETWEEN THE 24tH MAY AND THE 

22d JUNE, 1837. 

James Partridge Blake, of Little Queen-street, 
Middlesex, Engineer, for certain improvements in 
machinery or apparatus for hulling, cleansing, pre- 
paring or dressing paddy or rou.j,h rice, hulling, 
dressing and preparing oats, and such other grsiin, 
part or parts of wliich are applicable to other pur- 
poses ; being a communication from a foreigner re- 
siding abroad. May 30 ; six months. 

Joseph Woollams, of Wells, Somerset, gent., for 
certain improved means of obtaining power and mo- 
tion from known sources. May 30 ; six months. 

Francis William Gerish, of East-road, City-road, 
Middlesex, smith and ironmonger, for improvements 
in the apparatus for closing doors, gates and shutters. 
May 30 ; six months. 

Richard Oke Millett, of Peupalls, Hayle, Corn- 
wall, gent, for improvements in instmments fur ex- 
tracting teeth. June 1 ; six months. 

Edward Schmidt Swaine, formerly of Bucklers- 
bury, London, but now of Leeds, in pursuance 
of the Report of the Judicial Committee of His Ma- 
jesty's Privy Council, for a method of producing and 
preserving artificial mineral waters, and for ma- 
chinery to effect the same. For seven years, from 
the 9th day of Oc1»-ber. 1837. the day of the expira- 
tion of the former letters patent June 6. 

Joseph Choild Daniell, of Limpley Stoke, Wilts, 
gent, for certain improvements applicable to stone 
masonry June 6 ; six raonth.s. 

Miles Berry, of Chancery-lane, Middlesex, me- 
chanical draftsman, for a certain improvement or 
certain improvements in obtaining motive power for 
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propelling or working machinery, being a coramnni- 
eiitaoo'fr^ a forei|aer residing tbfoad. Jtio* 6 ; 
fix tnMiths. 

John Kirkham, of Aldenham Terrace, St. Pancras 
"Road, Middlesex, engineer, for an improved mode of 
rein»yteg tire carbonaoeous incrusta^on from the in- 
ternal aurfaces of retorts employed in the process of 
■distilling coal for generating gas. June 8 ; six months. 

John George Bodmer, of ^1 ton -le- Moors, Lancas- 
ter, for certain improvements in machinery for spin- 
ning and doubling cotton, wool, silk, flax, and other 
fibrous materials. June 12; six months. 

Godfrey Woone, of Berkeley-street, Piccadilly, 
Middlesex, gent, for an improved method of forming 
plates with raised surfaces thereon, for printing im- 
pressions on different substances. June 12; six 
months. 

William Fothergill Cooke, of Breeds-place, Hast- 
ings. Sussex, Esquire,, and Charles Wheatstone, of 
Hanover Square, Middlesex, E.«»quire, for improve- 
ments in giving signals and sounding alarums at dis- 
•tftut places, by means of electric currents transmitted 
:through metallic circuits. Six months. . 

Richard Roe, of £verton, near Bawtry. York, 
gent., for a certain improvement or certain improve- 
ments in machinery or apparatus for making bricks, 
..tiles, and other articles made trom earthy materials. 
June 17 ; six months. 

* James Leonard Clement Thomas, of Covent-gar- 
•den, Middlesex^ Esquire, for an improvement applic- 
'ftble to steam engines and steam generators, having 
.for its object economy of fuel ; being a communica- 
tion from a foi^eigner residing abroad. June 17 ; six 
'months. • 

' William Nicholoon, of Manchester ^ Lancaster, en- 
.gineer, for certain improvements in the construction 
and arrangement of preparation and spinning ma- 
chinery ; being a communication from a foreigner re- 
. siding abroad. June 17 ; six months. 

James Buckingham, of Great Randolph-street, 
Camden Town, Middlesex, engineer, for certain im- 
proved combinatkms of machinery, to be applied as 
m«diauical agents in a great variety of situations, 
in -which tooth gear and other mechanism have 
been hitherto employed. June 17 ; six months. 

Theophilus John Nash, of John-street, Downshire- 
faill, Hampstead, letter-maker, and John Ross, of 
AVyld-street, Lincoln's-inn- fields, Middlesex, brass- 
worker, for a method of manufacturing in metals, 
wood, and oilier substances and materials, letters, 
figures, and other devices, having a flat surface, pre- 
senting by the aid of colours the appearance of pro- 
jection and domed letters,' figures, and other devices 
'made from the same materials without seam or joint 
June 19; two months. 

William Yetts, of Yarmouth, merchant, for an im- 

5 roved mode of caulking ships and other vessels. 
one 19; two months. 

LIST OP SCOTCH PATEKTS GB ANTED FROM 
■ THE 21ST MAY TO 21ST JUNE, 1837. 

William Henry Crauford, of John-street, Berkeley 
Square, Commander in the Royal Navy, for an im- 
provement in the coating or covering iron and copper 
for the prevention of oxydation. May 22. 

Charles Guynemer, of Manche^r^street, Man- 
cheater Square, Professor of singing, for certain im- 
provements in piauo-fortes, communicated to him by 
"a foreigBer residing abroad. May 24. 

WjUian^ Bridges Adams, of Porchester Terrace,- 
Bayswater, coadi-maker, for certain improvements 
In the eonsttttction of wheels and in wh6ei carriages. 
Junes. 

William Gossaf e, of Stoke Prior, Worcester, che^- 
mist, f6r eertiun improved apparatus for decomposing 
common salt, and for condensing and makmg use of 
the gaseous product of such ilecomposition ; also 



certain Improvements in the mode of conducting 
these processes. JuneV. 

John Joseph Charles Sheridan, of Ironmonger-lane. 
London, chemist, for certain imprbveinenta.in the se- 
veral processes of saccharine, vinous, and a^etons 
fermentation. June %. 

Pierre Bartlemy GuinebertDebac. of Brixtoa, Surrey^ 
for improvements appliQable to rail-roads. Jane 12. ; 

Joel Livsey, of Bury, Lancaster, cotton spinner, for 
certain improvements in machinery used for spinning, 
preparing and doubling cotton and other fibrous sub- 
stances. June 21. 

VOTKS AND NOTICBS. 

Meteorology.— K trial, we understand, has lately 
been made by Mr. Murphy, already fovourably 
known to the public as the author of some works 
on meteorology, of principles discovered by him for 
calculating' in advance the approaching changes of 
the weather in the construction of weather tables,, 
which he prepared so far as the commencement of 
March for the succeeding months of April and May 
just past, in which the daily state of the weather 
throughout, or during sixty-one days consecutively^ 
was set down) and the result has been, that, not 
only in the general outline of the changes which 
during this interval took place» but in by far the 
greater number of the details, his calculations have- 
been verified, so as to place beyond doubt the cor- 
rectness of the principles at calculation resorted to- 
by him. So exact, indeed, in some instances, did 
the changes of the weather correspond witib the- 

Sredictions, that in more than one case, as -we thi- 
erstand, \s-\\»x\ at or immediately preceding the 
change the barometer was at fault, the calculation 
proved correct. We understand this is not the 
.first time these principles have been tested j as in 
a letter from Mr. Murphy, which was published in 
the Agriculturist of the 29th of October, 1836, the 
tremendous storm of wind and rain which oocnrs^d 
the 13th Nov. foUowing» was distinctly pointed QOt 
by him, ai noticed in an article which appeared in 
the Mornmg Post of the 3pd of I>ecember, li^, &c. 
In reference to the weather tables for April and 
May alluded to, as besides one enclosed to Viscount 
, Melbourne in March last, accompanied Avith a letter 
from ItT. Birkfoeck, President of the Meteorological 
Society, recommending Mr. Murphy to the patron- 
age of government, several copies of them were sup- 
plied to others; thus many-can attest as to thdir 
general correctness.— Titft<». 

New Coach WlieH Retarder, -^-TSke new midl» 
iiave a piece of machinery attached to the hi|id part 
of the mail, for the purpose of locki^ig the wheels 
down steep hills withont the guard gettin^f down ^ 
or in case of the horses ronnlng away down a hill, 
of stopping the mail instantly.. The contrivance {s 
very simple, and is done by the pressure of two 
pieces of wood against the wheels j the co>inectirijr 
rod going to the top of the coach is turned hy a 
screw, and the etiect on the wheel is immediate.— 
Time9' This is an importation from France, whesc 
the diligences have for a long time been fitted with 
•a precisely similar contrivance. It is worked \ff 
the " conduQteur »» in the cabriolet,. wath a winch 
handle. Almost every cart said w^^on in FnuKe- 
has some contrivance for ' retardsrig the w}i3ttB|^ 
which, dithongh rende«sd more ojwseisaary 
than here, in conse<j>xene« of the road.i^ 
system not being so. ex ten^iv^ly adopte^ii^l 
as in Kngland, yet in some districtii of \i\ 
the plah would be nsefV'il. • ' ' ; '.^ - 

The Supplement to Vdl^.xiA., ^contaii^^^^tiir. 
Contents, Index, etc., MedalUc Portrait oT 1^ late^- 
Majesty,' and Wyon's Cheselden Medal, engrayid by 
Freebairn by Bates' patent machine, is pubUshei,. 
price 6d. 




*3h :Brftlsh and Foreign Pmtewt* taken out wUh ecoAomy and 'despatch; Spec^icaHonSfDisclaimerSt amd 
Amendmewtei .pr^Mnf^ or revised} Cavealts entered; afid genemlly every Britnch of Patent Bttemesar 
promptly tramactedi ^ - 
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BALANCE LOCKS FOR CANALS AND RIVERS. 

Fig. 1. 



Fig. 2. 
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BALANCE LOCK FOR CANALS AND 
BIVfiRiB. 

Sir, — The accompanyinfr drawings 
exhibit two views of a balance lock for 
rivers or canals : Fig. 1 represents a barge 
sailing down a river and entering the 
lock : Fig. 2 represents the barge sailing 
out after the lock has been turned over. 
A A the centre on which the moving 
part of the lock turns,' and upon which 
it may be balanced to a nicety. B B is 
a weir of sluices across the river, to slide 
so as to leave always an opening at bottom ; 
a current is thus produced at the bottom 
of the river or stream, which would con- 
tinually scour, and prevent depositions of 
soil taking place. Cast iron I think is 
the fittest material for making these locks 
and weirs, but they may oe made of 
wood, or wrought iron, or any other 
material that is of sufficient strength. If 
locks of this description should be found 
to answer it would expedite very much 
the transit on canals, as a boat might 
pass the lock in a minute. 
1 am. Sir, 
Your obedient Servant, 
Robert Hardy. 

Inm Foundry WoKester. June 7th 1837. 

THE GLOBULE MICROSCOPE. 

Sir, — I have at different times made 
many ea^eriments in the construction of 
magnifying glasses, particularly on glass 
spherules ; and I have lately made a 
microscope on this principle, of sur- 
prising magnifying power, for the follow- 
ing description of which, I beg to solicit 
a place in the Mechanics* Magazine, 

The instrument consists of two tubes, 
one sliding within the other, each about 
6 inches long ; and has two glasses, an 
object glass and an eye glass. The ob- 
ject glass is a small globule, about -iVth 
part of an inch in diameter, fixed at one 
end; the eye-glass is a convex lens of 
about 2 inches focus, fixed at the other 
end, and with an eye-piece, or tube of 
a conical form, through which the eye 
looks upon the glass, rather more than 
2 inches long. . At the other end 4;here 
is a small tdbe, about 1 inch long, with 
an aperture of about ^th part of an inch 
ia diameter, through which the light 
passeis to the object glass ; the microscope 
may be used either with or without this 
appendage ; but, by using it, the direct 



rays fall upon the object^ while the othfsrs 
are excluded, and the object {^pears^ 
clearer ; perhaps a thick lens might send 
more light on the object* 

In using this instrument, the object 
should be placed upon the object glasa^ 
so as to touch it ; and the tube may be 
drawn out to any length ; the farther it 
is out, the more the object is magnified. 
The object must touch the class in all 
situations, and not be shifted when the 
tube is altered. Bv day light the glass 
is of no use, as tne object caumot be 
seen. It may be seen best at some dis- 
tance from the light of a good candle or 
lamp $ I have tried many schemes to 
make the object appear clear in high 
magnifying powers; but there appears 
to be a deficiency for want of light, 
which is remedied in some respects, by 
the small tube, which only admits the 
direct rays. Perhaps some of your cor- 
respondents, who may be disposed to 
try experiments of this kind, may find out 
some more efficient means, as tne instru- 
ment may be made at a small expense 
by almost any one. Its chief use is for 
objects that cannot be seen by the naked 
eye. The hair of a person's head will 
appear about 3 inches broad through the 
glass, and its transparency may be also 
seen pretty clearly. Its magnifying 
power is thus found 10-5-^7= V X V «= 
320, then 320X3i=1120 and 1120^= 
1254400 the power, the tube being con- 
sidered 10 in. long. The power may be 
increased to any extent by lengthening 
the tube, or making use of a smaller 
globule for the object glass. 

I have tried many ways to make these 
globules. At first I fixed a slender wire 
round the end of a longish bit of glass, 
and holding the wire by the ot^er end, 
introduced the glass into a strong heat 
of the fire, when it was soon melted into 
a globule, having a neck. But after this 
I found out a better method, as follows : 
I got a piece of tin plate, about 16 
or 18 inches long, and 1 inch broad, and 
chalked one end of it well ; I then broke 
. a bit of good window glass (which is 
better than the whiter sort,) into many 
little bits, and laid them upon the chalked 
end of the tin, holding it by the other 
end, and introduced it into a strong open 
heat of the fire ; and presently every bit 
of glass was melted into a globule per- 
fectly round ; in this way mey may be 
made from the Votli to the ^-outh part of 
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an inch in diameter. No bellows need 
•be used in the operation. One of these 
^obiilciis, if pnt in a case, wonld of itself 
make a powerful microscope, the least 
magnifying the most. 

I am. Sir, yours, &c. 

Thomas Cooke. 

Draycott, near Derby 

RETROSPECTIVE CRITICISM — NAU- 
TILUS IN REPLY TO MR. MUNRQ, 
KINCLAVEN, ETC. 

Sir, — If I were to allow the several 
notices, with which I was honoured in 
your last monthly part, to remain un- 
answered, I fear it might be supposed, 
et least by the writers themselves, that 
•I had fulfilled the prophecy of O. N^ 
whose clumsy facetiousnese evinces a 
«ad falling off from the humility, with 
which he was so properly impressed by 
a former exposure of hie absurdities. Te 
begin, then, with Mr. Munro, who, at 
page 88, complains of the annoyance felt 
hy himself and others, from the discus- 
sion of the perpetual motion question : 
surely, if he wished the subject to be 
dropped, it was not the most wise mode 
of attaining such an end, to make an ac- 
cusation, which could not be suffered 
to pass without reply. I can easily imOr- 
^ne, that it must be disagreeable to 
Mr. Munro, to have a subject alluded 
tOj that csm only remind him of time 
lost, and labour thrown away; but he, 
of aU men, should have been the last to 
accuse me of injustice, seeing that he 
himself is a.. living refutation of the 
charge ; and a recmkd instance of the 
truth of my observations. Every line 
in the original communication of Mr. 
Mackintosh would justify the inference 
I drew from it, but I shall be content 
with referring to one sentence, because 
it is the last, and consequently, not 
weakened by any subsequent remark. — 
** However, if .any of the readers of the 
Mechanics' Magazine should fed . dis- 
posed to try what cai^ bjB done, by adding 
the ratchet; I hope, • I have stated 4he 
principle plain . endugh, to enable them 
to proceed." Vol. xxvi, p. 150. And, 
accordingly, Mr. Munro did proceed, 
** to try what could be done with the 
ratchet** — a piece of unprofitable labour 
which he might have saved, had he 
waited for the very discussion, of. which 
lie now so unreasonably complains. 



Kinclaven, ^ho favours me with a 
postscript at page 100, claims my atten- 
tion next; had he been content with 
calling me fastidious, had he even stopped 
at the uncandid, and palpably untrue, 
insinuation, that it was, "since," hb 
own correction had appeared, I found 
out mine, he should have retained un- 
disturbed possession of the last word, 
of which he seems so desirous ; but, 
when his anxiety to prove me in error, 
betrays him into a gross mistake, it be- 
comes my duty to correct him. 

In the diagram, let S The the ecliptic, 
PT, PS, two great circles at right angles 




thereto; one of which is the solstitial 
colure, the other passes through polaris 
at R. The planes of these two circles 
make a certain angle, which may be mea- 
sured, indifferently, either upon S T, or 
upon its parallel R Q; but Kinclaven thinks 
not, and he actually asserts that the seg- 
ment R Q'is not a measure of the segment 
ST, or in other words, that the ansla 
SPT, is not equal to ihe angle RPQI 
Do I misrepresent Kinclaven ? here are 
his words, " The distance between po- 
laris and the solstitial colure is surely 
not an arch of the ec&ptic, upon whicn 
celestial longitude is reckoned. An in- 
finite number of great circles (and small 
ones two) might be drawn through po- 
khs to intersect the solstitial colure 
which of all these great circles are we to 
use? why, none of themi" Now the 
original blunder consisted in using the 
expression ** distance of pilaris from the 
■tropic of cancer, which last is one of the 
armilliary circles."; Surely, then, the 
shortest and plainest mode of correcting 
the mistake, was t$ substitute another 
armilliary circle ^fbr the erroneous one, 
and so change the expression to " dis- 
tance of polaris from the solstitial colure." 
You must piardon all this-repetition; it is 
forced from me, by the uncandid and 
p2 
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tm^andBomo p«rtmacity of Kindaven 



ighty O.N., at 

ieds have a try 

deld the weapon, 

iself, suffered so 

powerful aid to 

e segments, he 

rimer *'a/Z«o»- 

ing a clue to 

. unaccountable, 

id ignorance of 

He then pro- 

e whole drift of 

tvhose question, 

le same vertical, 

h^ pronounces, with his usual acuteness, 

to be impossible of solution, and as an 

improvement, proposes one himself in 

lieu of it. Now, not only is the solution 

of the question of Nauticus perfectly 

possible, but it is infinitely a more ap« 

propriate, and more practical, position, 

than that proposed by O. N., copied by 

him, doubtless, from some old navigation 

book, with the intention of holding over 

the solution, until he can offer it as an 

atonement for his next blunder ; that I 

^am not wrong about the navigation 

book, let me offer one httl^ proof. In 

,0. N.'s unmerciful correction of the 

balloon calculation at page 186 of your 

Jaat volume, he had occasion to refer to a 

R. A. 
'1st Feb. 1837; Stars, Polaris, 1. 0. 42 
yDracs, , 17.52.48 
-lictA =* Diff.of AR 

P = Polar dis. lower star 
F = Polar dis. upper star 
L ~ Latitude 
. A == Hour angle of upper star. 



table oi meridional parts: which tablt,hat 
generally at the head of each column th« 
imtials, "M.P," or "Mer. P.;" noW. O. 
N., fancying that these initials ineant^tiot 
JIfmdkmal Parts, but MeraMoit*^ Ptt^ 
ciples, and unwilling that he ^idnld 
lose the benefit of his a^uteoes^ clapd 
down, at fall length (lest the slightesi 
abreviation might mjure the effc^') 
"3617 Mercatar'sPrinevples*' Buttore^ 
turn, in thumbing over the said nan^igtl- 
tion book, O. N. nas found out, that tbd 
longitude, is one of the elements in sU 
milar questions; and seeing that Ntfii^ 
ticus omitted longitude, in stating his 
question, he of course thought that the 
question itself, must be impossible; but, 
in the first place, the longitude is not 
absolutely a necessary datum in this pai^ 
ticukur question, which, strictly ^eiiiHigY 
is the determination of the star's dista^e 
from the meridian ; and in the seednd 
place, even though it were, stilly noiie 
being expressed, the obvious infetiekfce 
is, thiat. Zero, is imderstood; even if it 
were not corroborated by the given kk 
titude being that of London. Bat per- 
haps the best proof of the possibilitrf of 
solving the question will be to work it, 
as follows : premising that the formula 
used are deduced from the conxmonesl 
problems in spherical trigonometry4 



I Latitude 51** 30' 



Polar Dis. 
, 1° 33' 18" 1 
.. 38.39.42 
Then, Tan. jp» « Cos. A* Taa. P • 

Cotan. sfi « Tan. A. «ltt. **. iGown.^ 

Cosia. a?» « Tan p. Tan LrC<^r A"*^ 

A = *2 ^ ^ ; . /; 



P == 38.29.42 Tan ^.900628 

A == 106. 58. 30...,Tan. . 0.515339 Coi^n. ; ... 9.4658^5 



.9.365643 



x^ = 13. 4. 19....Sin... 9.354443... ..Tan. .^^_^__ 
Pi * 1. 33. 18....Cosin.9.999840 Tan ...... 8.43i7U ' 



a'+P' = 14. 37. 37... .Cosec 0.597697 Tan.L... .0.0992^5 



18. 49. 35... Cotan 0^467319...... C09in... 9^.^76438 

........;. . . . Cosin . , i4«.50923ir > 



88. 8. 55.......... .....; 

■ hi m. *. 

A «« 69. 1&. 20 ^ 4. 37. 17 



AR Polaria 1. 
Observed sidereal time 5. 



0. 42 



h» m. s. 



37. 59 == 8. 50. 36GreeiiwiGli]l|ea«Tiwi, i 



I remain, Mr. Editor, your very obedient servant, ' ' 

Nautilus. 
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ihtu 'J " . ' ... 

*^' 'SlTBAM BOILER EXPLOSIONS. 

JuSiiv^Much 4isou88ion has tak^a place 
v^A the sitdden disruption or bursting 
i4.9iiima*^agm^ boilers^ but as yet no suf- 
§^kntr^a9(m therefor has been assigned, 
la this manufacturing country, where the 
steam engine constitutes the principal 
motive power<»f our machinery i^and where 
its use is every day called forth, it is a mat* 
ter of regret that no sufficiently extensive, 
imdmethodically conducted, investigation 
into the causes £yid means of prevention 
of such accidents has been instituted. 
I have been led to these remarks by 
hearing of the late disaster at the Dow- 
kis ironworks,^ in Glamorganshire, where 
it appears a boiler about 40 feet long, 
and dbout 6 feet diameter, exploded and 
scattered its fragments to a considerable 
distance, killing some, and injuring 
others, besides doing damage to the 
amount of neady one thousand pounds. 
The cause assigned, there, it is said, '' by 
those best enabled to judge," was, 
**. owing to some thin worn-out plates 
mving way at the bottom of the boiler." 
But was there not some other cause ? 
Had not some other and greater power 
than steam been generated within the 
boileri Do not these accidents arise by 
having the boiler nearly empty, and 
thereby overheating the plates — reducing 
their strength — decomposing the smaU 
quantity of water within^ and resolving 
tne same into its component ffases,wh^ch 
snddenly expanding with strong elastic 
force burst the boiler? I give this as 
ai(;oii\jecture of my own.* In this place 
four explosions Imve taken place ; three 
being boilers used in the coUieiy wind- 
ing engines. In the first instance, the 
boiler was thrown from its seat, and 
carried some distance. In the next, a 
boiler fr(»n 16 to 18 feet diameter was 
thrown from its iseat, capsized, and pre- 
vented going farther, from b^ing thrown 
against the engine-house. Another 6{ 
the same 8ize>jirfU9 eIevate4,to^the height .. 
of its stack, or chimney, about 60 feet, :: 
and fell abottt/lhBF same .distance from 
its seat. I am^m&ed to think that 
** weak and thin plates" are not the 
cause of explosion, for how often do we 



* We. have no doubt our corregpondent firmly 
believto 4hich tlKfiory to- be q^ii6 his own, but our 
wel^-informed readers need not 4b«:4c^ that it is by 
no means n^w.— Ed. M. M. . . , . 



217 



find M boilers i 
out |the water ] 
support of this, ! 
A few months a 
rounded ends ai 
20 feet long, 9 i 
was put in go< 
bottom was mac 
plates. The eri 

for about two m , 

inff about five o'clock, when it exploded 
— 4)ut was not elevated from its Seat; 
the bottom, which had been cur\^ed in- 
wardly, of raised in an arch over the 
fire, about 18 inches in height, was thrust 
downwards — ^the arch being completely 
inverted and broken ; severS of the new 
plates, otherwise uninjured, and unworn^ 
were drawn apart, as if they had been 
strained by some strong lateral force 
applied to their edges, which produced 
several rents in the direction of their 
lengths. Now this boiler must have 
given way mider a verv powerful pres- 
sure. And, observe, tnese plates were 
not thin nor worn — nor was the weight 
on the safety-valve increased. Where, 
then, are we to look for the cause ? 
I call upon the man of scientific practice 
to investigate this subject, the importance 
of which demands the inmiediate co-ope- 
ration of every one concerned in engines. 
The honour of the profession of the 
engineer — of the country — the calls of 
humanity — ^the preservation of life and 

Property, — all unite to demand an eluci- 
ation of the cause, and provide methods 
for its prevention. It is well said, that 
'* the knowledge of a disease is half its 
cure." 

This I commit to you, Mr. Editor, for 
insertion ill the Ulecharitcs* Magazine, 
and I trust, it will eUcit the attention of 
your talented ireaders and contributors. 
I ion. Sir, ' 

Yours respectfully, 

..... .... ^^ 

Oldiyk, M*y5[7, 1Q87. 
^ P. S. — A co-relative point required to 
be known, is; the proper weight per 
square inch on the safety-valve of Boulton 
and Watt's double powered steam-en- 
gine, which, probably some of your friends 
will be so kind as to supply, as many 
engines, have their valves very randomly 
loaded-^froiii 3, and 4, to ^ and 7ft) per 
square inch and upwards. 
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MR. UTTIKO'a ASTBONOMICAL TABLES. 



. SXPLOSIONS IN COAL MINKS— 
coroners' INaUBSTS. 

Sir,--Whcn I addressed my last letter 
to you oil accidents in imnes, it was my 
intention to confine the observations 
wMeh might inanediately follow, to the 
Report and the Minutes of Evidence 
printed by order of the late Parliamen- 
tary Committee. The doing so, I con- 
sidered would be the best mode I could 
take of rendering those documents, what 
they have not yet been> and which they 
ure especially capable of being — ^usefm 
to the coal miner. The announcement, 
however, in the Merthyr Guardian of 
last week, of the explosion of a coal pit 
in its neighbourhood, induces roe to 
deviate from my intended course, that I 
may take for my present subject, a mat- 
ter seriously connected with that, and all 
explosive accidents — ^namely, the verdict 
of the CJoroner's Inquest* The history 
of the event referred to, like the history 
of the hundreds of other exi)losive ac- 
cidents, which have preceded it, is brief 
and sad — ^the cause, the use of unsafe 
lights — the consequences, the destruc- 
tion of hunmn life, and the destitution of 
widows and fatherless children. All this 
18 however sepulchred, as usual, from 
public view and sympathy, by the ver- 
dict of the Coroner*8 Inquest, which ac- 
quits from any blame^ those on whom 
muoh seems to rest. Thus, ignorantly 
and mischieviously attributing to Pro- 
^dence, that which is clearly traceable 
to mto's neglect. I should not. Sir, 
mske such strong observations on this 
pilrticidar matter, were it not necessary' 
to mark with its proper name, every part 
of a system, which holds, in the union of 
its operations, every thing in higher esti- 
mation than human life. Such, I fear- 
lessly assert, is the apparent basis on 
which the present, and long pursued, 
system of working coal mines, is found- 
ed. In referetice to this particular ac- 
cident, it may fairly be asked of the mine 
owners^ why ihej suffered unprotected 
lights to be used m that pit ? This ques-. 
tion should have been put seriously to 
them by the Coroner. Had it, they 
cotdd not have escaped just and severe 
censure, for exposing the lives of these 
woricmen to an awful, unnecessarv, and 
in this instance, fatal risk. Surely that 
must be considered indefencible, which 
common prudence might have avoided. 



And that a risk of this kind might al- 
ways be avoided, must be conceded, 
when it is known that every cfpersJdon 
necessarily connected with coal mining 
can be efficiently conducted with pro- 
tected lights. It may, and naturally will • 
be demanded, why then do the coot 
owners suffer naked lights to be used? 
The answer is this — ^is it a money con- 
8iderati(Hi. The collier, at the present 
rate of wages, could not earn sufficient 
to supply himself and his family with 
their pittance of course food, if he were 
confined to the use of the safety lamp. 
This he can generally manage to do with 
a naked light. Consecjuently, the pre- 
venting, as humanity dictates, the use of 
unprotected lights, is opposed to the 
pecuniary interest of the coal owners; 
iriasmuch as the same price must then 
be paid to the working collier for* the 
, obtaining a less quantity of coal. It is 
therefore altogether a moneif question, 
whether explosions in coal mines shall 
continue or not? Whether hundreds 
of industrious and honest men shall, or 
not, be annually sacrificed, and numerous 
families reduced to beggary and misery, 
to feed to repletion an inordinate appe- 
tite for gain, on the part of the coal 
owner. This is a question for Coroner's 
inquests to determine. Were they to 
return verdicts as they ought, of culp- 
able homicide against the mine proprie- 
tors,where unprotected lights were used, 
the evil now complained of, would, as a 
remedy could be found, soon end. I 
shall. Sir, close this letter, by referring 
to a matter which has not even the 
money excuse ;. — the loss of life annually 
occasioned by the present mode of lower- 
ing and raising the workmen in coal 
pits, which is, in 4he great mining dis- 
tricts, one of the most insecure that 
human' ingenuity and barbarity could 
possibly devise. This is a suyect also 
worthy of the attention of a Coroner's 
inquest. 

Your obedient servant. 

Carbon. 

4th July, 1837. 
MB.UTTING'S astronomical TABIiBS. 

Sir,— Mr. Utting, C. E., tells me in 
his letter (No. 704), that if I wifl take 
the sidereal periods of the planets from 
Sir John Hersohell's Astronomy, ^nd^ 
the precession, of the equiiioxial points" 
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at I** 23' 30" in a century, and compute 
from these the tropical periods of all the 
planets (Mr. Utting wishes to put me 
upon short allowance in respect of data), 
and compare them with his in the 
Mechanics' Magazine, vol. xxvi. p. 378 ; 
^* Then," adds Mr. .Utting,' " let me ask 
you (a Scotch Dominie) what authority 
you had for your blundering assertions," 
&c. 

I have never seen Sir John Herschell's 
Astronomy ; but I have no doubt that the 
mean sidereal periods of the planets are all 
(as far as is known) correctly given ; but I 
will inform Mr. Uttinff, that had I been 
disposed to calculate the grand period of 
conjunction of all the planets, I never 
would have put myself to the trouble of 
converting the mean time of the sidereal 
revolutions into mean tropical periods. 
I should have at once converted the 
mean sidereal revolutions into mean 
sjmodical periods. Thus, suppose S S», 
S* S^ &c. to be the mean synodical 
periods expressed, say to the nearest 
second of time, and let G be the grand 
period of conjunction of all the planets 
expressed in the same denomination. 
Then, taking for granted that there has, 
or will be, a time when all the planets 
were, or may be, in conjunction, then G 
must be such a number as to be exactly 
divisible by all the synodical periods, S, 

£P,S2,S3,&c.,Qr g-, gi, -g2, &c must 

all beVhole numbers. To those, who 
delight in the luxury of long arithmeti- 
cal calculations, this question involves 
no difficulty. Well, suppose G is deter- 
mined to the nearest second of time, 
what would be the probability that this 
calculated value of G should be an exact 
number of mean tropical years (which 
Mr. Utting states to be 250904 solar 
years) ? Why, it would be in the ratio of 
1 to the number of seconds in a tropical 
year minus 1, or as I to 31556928. 

Mr. Utting's great object has been to 
manufacture a period consisting of an 
exact number of mean tropical years, 
which number of tropical years should be 
a multiple (or very nearly so) of all the 
mean tropical penods given in his first 
table. In this attempt he has shown 
considerable arithmetical skill; but he 
has completely overlooked the principal 
requisite, namely, that the grand period 
of conjunction of all the planets must be 



a multiple of all their synodical periods. 
True it is, if Mr. Utting is allowed to 
manufacture synodical periods,, in th^ 
way that he has done for the moon (see 
No. 714), in that case his grand period 
of conjunction Will be a multiple (or 
very nearly so) of all their synodical 
periods ; but in my last letter (No. 722)[ 
I have shown in two cases that this new 
method, that Mr. Utting has discovered: 
of manufacturing synodical periods is 
not exactly consistent with truth, and* 
this I will more fully shew presently. 

Having in my last letter shown that 
Mr. Utting's grand period is not true in 
respect of the moon, nor of the inferior 
planets Mercury and Venus, I shall now* 
proceed to shew that Jupiter is also out 
of the line of a conjunction at the end of 
Mr. Utting's grand period of conjunc- 
tion. 

From Table 1st, the tropical period of 
Jupiter is 4330*64733098, and adding 
1*94897652, the difference between a 
tropical and periodical period, produced " 
by the precession of the equinoxial points 
of Jupiter, we obtain 4332*5963075 dstytf 
for the sidereal or periodic period of Jupi- 
ter, and the periodic period of the earth 
is 365*2563991 (see No. 722). Call these 
periods P and P^ and let S be the synodical 
period of Jupiter, then in the case of a su- 
periorplanet, wehave the wellknownastro- " 

nomical theorem, S=F-|-p3;rpr» t^a*' 

-«-«>«'»■ +^s?- 

398*8840292 » 39B days 21 boufs 13 mi- 
nutes 01 23 seconds. H^ee> 91440740. 
-i- 398*8840292 ought to be a whole 
number, but it produces the unfortUBOto^ 
number 229742*81. 

In the same way, it. might be showU". 
that, instead of aU the planets b^ang in 
conjunction at the end of 250904 mean 
solar years (allowing there had been a 
genersd conjunction at the beginning of 
that period), there will not be a single 
one of them in conjunction with the 
sun ; or, in fact, they will all be farther 
fr(Hn a general conjunction than th^^ 
are at the present minute I am now 
writing. 

The radical error Mr. Utting has faUea- 
intO) is in his method of manufacturing 
a synodical period. Thus, 8ui^)0se wq 
were to calcidate the synodical period joi 
Venus according to Mr. Utting's rule — 
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From- A« tfopteaJ rttohitioii of \ .r..f... TT^ 365'242240 X 2«4-6§5J6^^-' 

Ven^I^bleUt .,:,....../*"<''** T"^=^ "" UO-5466741 '^^^- 

Subtract the tropical revolution ofl 250904 583*922136 days, the same as by Mr, 

the earth J Utting's rule. But the true value of S 

Remains 156940 ought to have been computed from the 

Hence, 91640740-H 156940= 583-922136 g ^ P ^ p ^^^ ^ ^^ 

days; this period, we calculated, m No. "awiciu o p_ pi* 

722, from Mr. Utting's own tropical pe- the periodical revolutions, 

riods, to be 583.920940 days, the error I trust I have now, Mr. Editor, fully 

will in.no case be great for a single established what I asserted in my first 

synodical revolution, but for a period letter, and I hope Mr. Utting will allow 

of 250904 mean s<dar years, the error that it is just as possible for a Scotch 

will accumulate to such a qu^tity, as Dominie to know a little of astronomy 

to prevent any tMng like a conjunction, as an English engineer. In the tedious 

In short, Mr. Utting has ' confounded multiplications and divisions, &c., I may 

tropical periods with periodical revolu- perhaps have made some slight slips, 

tions : this will more clearly appear by In principles, I trust I have made none, 

computing the synodical period of Venus, but if I should, I will feel much obliged 

independant* of the number 91640740. to any of your able mathematical contri- 

The tropical periods of the earth and butors to point them out. 

Venus from Table 1st are 36&-2422440, Yours with respect, 

and 224*6955699. Respectively . call A Scotch Dominie. 

these numbers T and T^ then say S = Forfarshire, June 5th, 1837. 



COWHOUSE OR STABLE FOR EXERCISING ANIMALS, AND MAKING USE OF THE 
POWER BXaiRTBD IN SUCH EXERCISE. 



Sir,— On looking over a portfolio of 
designs and drawmgs this morning, I 
found the inclosed plan for a cowhouse, 
in which the beasts could be exercised* 
and their labour applied to the purposes 
of churning, chopping their food, wash- 
ing, cleaning the place out, and so forth. 

The design may be. said to be copied 
from th^ horse ferry-boats which ply on 
tiie Mississippi, in which we may often 
see a number of horses harnessed in their 
stalls, and pushing the floor from under 
their feet. In this plan the cows are not 
represented fastened or harnessed, as 
that in a great degree will depend upon 
the fancy of the owner. The common 
pails, or yoke of Germany, or collar and 
traces, would answer for them to push 
against; the labor should be light for 
heavy cows giving milk. The plan I be- 
lieve is good, and is wortiiy trial by some 
of your London dairy-men, who are un- 
able.to bring their ows out for exei^cise. 

Though the plan may not answer in 
its present form, yet a hope may be enter- 
tained, that, with a few modifications, it 
may be found beneficial and useful in 
particular situations. . 

Truly yours 

E. C. Talerow. 

Liverpool. December 2^. 1836. 



Description of the Engraving. 
A A, level platform, on which the cower 
stand and walk. B B, upri^t shafts . 
turning on the iron block M ; to ti»8 
A A is firmly secured by the biaces 
LL L L. CC G C, chains from the iros 
collar c c to the ground, supportkng'thC; r 
roof, D ik and D k, to which the rods , 
EEE, EEE are attached, which sup* .. 
port the frames G G H H and GG H H- 1 - 
FF braces part of G G H H, and which, 
are firmly set in the ground. I, ^Qft > 
weather-cock, fixed in top of BB^KQ : 
C K, open space to admit light omr: 
allow bad air to escape. M iTon ibUwJc.. * 
for B B. to turn m, N N roSters^ *(plwn. 
or toothed) on which the stage A A ifir. 
partly supported. When the cattte w|lk^. i 
the stage A A moves on tliese, and rf -; 
any power be required to cut or chop 
food, or pump water &c. it would be- 
taken from one or more of them ; cjumi- 
ing &c. might also be performed by one 
of them, towards which the milk house 
and dairy should be erected ; 3 is the 
smallest number for these rollers IvJN, .,^. 
and would probably be the best. O Q .^. 
O O are the props to support the centresl, 
of the pulleys N and N. These should, 
be very securely fastened, p, shaft frwat t^. 
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the roller N, from which power might 
b« (aken. 



Note, — When a rery grett force ww 
required, the centre post B B could be 



used as a capstan, the rope to he wound 
on it in the same way. 

It is to be observed, that the cattle 
never move out of their places, the gvound 
only on which they stand moving from 



them when they walk ; and brushes &c. 
being properly fixed in the frame G. G. 
H.H. all the filth is carried to the out* 
side of the circular platform where it 
falls over. 



DOUBLB ACTING MOVEABLE SET SaUABE. 



Sir, — From the favourable manner, in 
which you have received my communi- 
cations^ I trust you will excuse the trifle 
I send on the present occasion ; it is a 
diawing of a double acting moveable set 
square,* which I continually use in draw- 
ing angular lines parallel to each other, 
or lines at right angles to them, or of 
any angle required. I have found it so 
very usefrd in isometrical drawings of ma- 
chinery, or plans not at riffht angles to 
each other, that I should feel myself 
wantmg to draftsmen if I failed to com- 
municate mv invention to them. It not 
only unites tne capabilities of the common 
set square and angle, but is much hghter, 
and used with' more ease, and from both 
sides being capable of being drawn by, 
it is used with more facility. It consists 




of three pieces of ivory or bone, and is 
in form hke a T square. The rule is in 

* The imme, it must be eoofessed, is rather ob- 
jecttonable; but I have no better to propose. 



two parts, the lower one being the 24th 
part of an inch thick, and the upper one 
the 12th part of an inch thick. The 
tliird, or head piece, is tV^s of an inch 
thick. The two pieces are rivetted to 
the head so stifiSy as not to move with 
ordinary pressure in drawing. The ac- 
companying drawing, represents the in- 
strument as set to draw isometricaUy ; 
a is the head (which has a recess, in 
it to allow the rule, to pass under) and 
b b the two rules ; o is the rivet. At 
the different edges of the rules, are 
marked the various scales of ' eighths, 
sixteenths, &c. 

I am. Sir, 

J. R. Cboft. 

Bayswater, March 13, I8S7. 



THE PIBB INSUBANCE SYSTEM. — 
BEPLY TO AQUABIUS. 

Sir, — ^There is a perversity of meaning;, 
and a continual misstatement of facts, m 
the commimications on Fire-extinction 
signed "Aquarius," well calculated to 
provoke eternal discussion, were the sub- 
ject ( in that shape ) worth the extended 
space it would occupy in your pages, or 
of suflScient interest to your reader* 
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generally^ to warvant ouch an appropria- 

With respect to the paragraph in your 
I6th. volume — ^written by me five years 
and a half ago — ^which " Aquarius *' has 
tauntingly brought forward at page 173, 
and erronously stated to refer "to the 
comparative efficiency of the 0/e^and New 
systems of extinguishing Fires in Lon** 
don" — it is only necessary for me to 
state,- that by referring to the l6th. and 
following Volumes of your Magazine, 
where all the changes that have taken 
place in these matters from time to time 
have been faithfully chronicled, ( by Wm. 
Baddeley) your readers will at once 
perceive, that the paragraph in question, 
referred merely to a Keduction in the 
number of firemen and engines in Lon- 
don, that had taken place under the Old 
System ! The New System, (that is, the 
tfnited London Fire establishment, under 
one superintendent, with the men con- 
tinually on duty, day and night) was not 
at that time formed — or even thought 
of ! This explanation converts the whole 
of "Aquarius's" fanfarronade into arrant 
nonsense, and it may be taken as a fair 
specimen of the carelessness too often 
evinced, in the getting up of "anony- 
mous" communications. 

"Aquarius" expresses himself sadly 
annoyed that he is unable to provoke 
the discussion he desires; the fact is, Mr. 
Editor, I am now rather differently cir- 
cumstanced, to what I was when I held 
myself ready to answer "all comers". 
After endurmg the fatigues of business 
fourteen hours per day, I find I have not 
much enwgy, and but little leisure left ; 
I trust therefore, I may be permitted to 
employ the times taken from my brief in- 
tervals of repose, upon such subjects as 
I think most acceptable to your readers. 
The claims of anonymous correspond- 
ents to attention and reply must adways 
greatly depend upon the manner as well 
as the matter of their communications, — 
wherever courtesy is due, I hope I shall 
never be found wanting. 

It is now "ten years ago" since I made 
the subject of " fire extinction " pecu- 
liarly my own in your pages, and it is well 
known that I have never, at any period, 
had the slightest personal interest in the 
matter. 

With regard to ^'Aquarius," one thrust 
of my pen would pierce the flimsy arras 
behind which he has concealed himself — 



let out his watery humour, — and at onc& 
explsdn the caiise of his pertinacious at^ 
tacks ; but I do not choose to dispel his 
misty disguise at present. Suffice it to 
say, he is a gentleman preeminently quali- 
fied to amuse and to instruct ; as a wri- 
ter he has shown himself possesssed of 
great power, and I can only regret that 
he should have condescended to employ 
talents of the very first order, in so dis- 
creditable a line of argument as that, 
which he has been pursuing for some 
time past. 

Once more I have the honor to sub- 
scribe myself yours respectfully, 

Wm, Baddeley. 

June 20, 1837. 

Symington's patent boiler, 
Mr. Symington has lately patented a 
new boiler, particularly apphcable to 
marine engines, the advantages of which 
are — the prevention of "pnming," and 
that a large heating surface is obtained 
from one fire only. Afe it is well known 
that a more perfect combustion takes 
place when the fuel is collected into one 
burning mass, and -consequently more 
heat given out in proportion to the quan- 
tity of fuel consumed, than when, in the 
usual way, it is divided into two or more 
smaller fires — it is c^culated that a con- 
siderable saving of fuel (the great desid^ 
eratum in steam navigation) will thus be 
effected. 

In the plan. Fig. 1. A is the furnace 
B B the centre flue, which is divided 
into two equal divisions, by the vertical 
tubes 1 2 3 by means of which vertical 
tubes, the flame from the furnace is 
bisected, thereby causing it to pass in 
equal portions along the return flues C 
C, making its final exit into the chimney 
by the upright flues E E. GG is 
the interior of the boiler. The vertical 
tubes 1 2 3 in addition to their more 
immediate and direct intention, that of 
dividing the flame into two equal por- 
tions, and directing each portion into 
its respective side-flue, will cause a very 
rapid formation of steam, as each tube 
contains a column of water, every part, of 
which is exposed to a most intense heat. 

Fig. 2 is a cross section of the boiler, 
taken through the steam chest; A A is- 
the boiler $ BB the steam chest ; a, the 
steamway from the boiler to the steam- 
chest ; c a cap to cover the steamway to. 
prevent the water from the boiler being 
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Fig. 1. carried aUwg the steam {npe £, into the 

working cylinder, which effect is techin- 
ally called " priming" ; D D retnm tubes, 
through which the water^ that has been ' 
arrested in its progress, is returned inta 
the boiler ; F is the water level. 
' The description of the different parts 
renders any farther remarks upon this 
portion of Mr. Symington's improve- 
ment unnecessary. Those engineers, 
who may have been annoyed by "pri- 
ming" will at once perceive, and appre- 
ciate, the utility of the means here adop- 
ted to obviate this most vexatious evil. 
A boiler upon this plan has been placed 
in the Symington Towing Company's' 
new tug the Dragon, from which very 
favourable results are anticipated. 



REPORT OE THE MILITARY ENGINEER ON 
THE BRIGHTON RAILWAYS. 

The following is the report of the Military 
Engineer, appointed in pursuance of an Ad- 
dress of tlie House of Commons to his late 
Majesty, on the several lines of Brighton 
Railway: — 

In obedience to your orders of the 2d and 
9th of June, 1837, directing me to report in 
conformity with the instructions from Her 
Majesty's Principal Secretary of State for the . 
Home Department,' on the following proposed 
lines of rsulway between London and Brigh- 
ton, viz. Sir J. Rennie's, or the Direct Line^ 
Mr. Stephenson's, Mr. Gibbs's,andthe South 
Eastern, I have the honour to state, that I 
have carefully read over the evidence given 
before the committee, as well as their report, 
and attentively compared the several plans 
and sections submitted to me ; that I have 
also taken a general survey of the sites of the 
different Unes, exumining more attentively 
those portions where works of importaace 
are proposed, and have no hesitation in stat-. 
ing, that the line proposed by Mr., Stephen- 
son, considei;ed in an engineeripg point of 
view alone, is preferable to either of the 
others. Availing himself of the vallies of the 
rivers Mole and Adur, he avoids the heavy 
cuttings necessarily consequent on forcing a 
passage through the chalk ridges known as 
the North and South Downs ; and, with the 
exception of two short tunnels, one at 
Epsom, and the other at Dorking, arrives 
at Brighton, m^Shoreham, having only such 
ordinary difficulties to contend against as are 
necessarily consequent on undertakings of a 
similar nature .and extent. 

As, however, there is but one point for^ 
consideration of a main Hne of railroad, I . 
will now proceed to consider the respective 
merits of the severial lines with referenf^e to^ 
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tke fldoond retolutioii of the HoHse of Com- 



. On referring to the map and the population 
retomsy it mil be seen that the country 
paned through, or approached by either of 
the linee, as well as on the coast, within 
reach of railroad communication by branches, 
containing nei^er manufactoring nor mineral 
districts, the town presents only the usual 
traffic of an agricultural population, and are, 
as compared with Brighton, of minor im- 
portance. It appears to me, therefore, that 
after attending to one principal point in the 
construction of any main line, viz.* that its 
London terminus be central,' — ^that route 
between London and Brighton which best 
unites engineering facilities with convenient 
termini ^ould be prefered. I will then 
consider .the termini of the various lines with 
reference to the accommodation they afford 
to the metropolis at one end, and the town 
of Brighton at the other. Each of the pro- 
posed lines avails itself of a terminus already 
constructed, or for which an act of Parliament 
has been obtained. Mr. Stephenson adopts 
the terminus of the London and Southampton 
Railway at Nine Elms, a little above Vaul- 
hall-bridge with a depot on the banks of the 
Thames, branching from this line at Wimble- 
don-common, five miles and a half from the 
terminus. Thfc Direct line and Gibbs's 
adopt the Greenwich Railway terminus at 
London-bridge and avail themselves of railway 
communication; already sanctioned and now 
constructing as far as Croydon. The South 
£astem also has its terminus at London 
bridge, and,* in addition to the Croydon, 
avails itself of 12 miles of the Dover Railroad, 
branehing off at Oxted. 

Taking the Middlesex side of Blackfriars- 
bridge as a centre, and describing circles with 
the several radii of one, one and a half, and 
two miles, thus including within the last an 
area of upwards of 12 miles bearing the 
densest population in the world, it will be 
found, that, whilst the terminus of London- 
bridge is within the smallest of these circles, 
that^ of Nine Elms' is without the largest ; 
uiider these circumstances it may be fairly 
inferred, that Stephenson's London tenni- 
nus is not so ' conveniently situated as that 
Of the oflier lines, particulary for an extensive 
passeiiger traffic, as that of any line connect- 
ting Brighton with the metropolis is almost 
surfe to prove. 

■ The Greenwich Railroad being already 
constructed on a viaduct of sufficient width 
only for two lines of rails, I doubted whether 
it would be capable of affording* sufficient ac- 
commodation for the increased traffic pro- 
posed to be thrown upon it, more particu- 
larly, as on thii line the trains^ start every 
^piarter of an oup On inquiry,' I found 



that the Greenwich- Ra^way Otmpm^ fM^ 
sessed sufficient ground on 4MA iMu tt» tkk^ 
ble them to widen the viaduct «o as €o"d^t 
any probable increase of traffic, and ^AM^'tf 
plan and estimate had been framed to' lltM 
purpose, ready to be carried into el^BCt'tUI 
soon as possible. • ' -■* 

There is still, however, an objection ilf 
some importance to any new line ado^tk^gf 
either this or the Southampton terminus,—^ 
the necessity of limiting the distance between 
its rails to that of the lines already laid down! 

At Brighton, Stephenson's line, as in 
London, stops at the western extremity of 
the town, at Chalybeate-street ; this Is iuw 
convenient for passengers ; and, besides,. as 
one of the advantages proposed in conned- 
ing Shoreham with Brighton, is, that the 
latter may obtain coal at a cheaper rate than 
at present, it is important that that article 
should be brought as far into town as possf« 
ble. Gibbs's line, entering nearly at the 
same point as Stephenson's, extends its tio'^ 
minus farther into the town, and is- f^ 
situated with respect to Brighton. ^' The 
South-Eastem, on the other hand, bntei^ 
Brighton at the north-eastern part of ^e 
town, at Carlton Hill, and nearly as tnwA 
to the eastward as Stephenson's is to ihif 
westward, and cannot, therefore, withbufr 
great additional expense, get a branch to 
Shoreham. This remaric applies eque^ to 
Stephenson's and Gibbs's lines, with refer* 
ence to the Lewes and Newhaven branches '; 
and, lastly, the Direct line enters at €Kd 
north-western part of the town, having a 
depot for goods abutting on Trafalgar-str^^ 
and a passenger terminus on Churdt-stce^t; 
35 feet above its level, to which an incHned 
plane from Church-street ^ves an access 
for carriages. This appears to be the m«i^ 
central terminus of the four, and that w h i c h 
affords the greatest accommodation totfit^ 
town of Brighton. And here, too, afte# 
alluding to the Brighton termini of the dif« 
ferent linelB, I must refer to the -peciiK^ 
character of the property of that plicci itt^ 
I conceive liiat the second resolution of^(i - 
House of Commons, hf <>penlng the ¥hkSi€ 
question, has rendered it necessary/thw^ 
should lio so. This town owdj iJW'^i^^Sfi^ 
importance tO'^the prolrfnfity of tipjl?"^-^^ 
that place, to the metrfypfi^itaidi&r^'^Ui^ 
have been exptended ttiete fofr tk6'%^;b(]l^mh^ 
dation of itK numerous ' vlsitbrs.; {T^aHrbitd 
touching the coast! b^fbte it ^r^A^e^'Bi^^ttiti^ 
might transfer the adv^tage'of 't^d&ifi»itH^ 
another place, and sooner or later prov^ijp 
jurious to the property at Brighton v^here^ 
causing a large capital to have been Wakt^ 
without any dorre^pondin^ nadonal- ^4^^P§ 
tage ; and in ttrfs poittt ~o( view, Stephfeift 
sonU and Gibbs's line are bot& objecttbn)u 
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ble ; not, however, to the extent they would 
h999 ^^m iaid iho.mUaHim of Shorehanif 
Y^^ ip«^pjMt to the seat been better. 
^.^Tke'^jmmd of the lines having been con- 
^d^4d, ^eir Eriative faeilitjof constraclion 
^^ sDbflequent expense of working must be 
i|pti«c«l. It wUl appear that Stephenson's 
and the Direct line in the heavy, traffic are 
9^9a]plyionapar, the former having the ad- 
vjiiKtage by thirteen ehains only; that the 
Sottth-£la6tem is next, and Gibbs's line the 
last; 9nd that in the passenger traffic, the 
direct line has the advantage of them all 
the South'Eastem, Stephenson's, andOibbs's 
^ing the order in which the remainder fol« 
Ic^, the Sottth-Eastern and Stephenson's 
appeadng nec^ly equal. It should also be 
bmein mind, that, in comparing the Direct 
line with Stephenson's, about two and a 
half miles ought to be added to the length 
of the latter, to make his termini as central 
as those of the former. It must, however, 
be observed, that the equivalent horizontal 
ilistanceB are- only a comparative measure of 
^he time, in which two Hues can be passed 
over when the tractive power applied is on 
^ch line equal ; the maximum velocity, as 
yet obtained, may be given to a train on a 
gra^nt of 20 feet in a mile, as well as on 
a gradient of 16 feet, by using larger en* 
gines ;. this would, however, occasion addi- 
tional expense ; but it is necessary that it 
i(hotdd. be. remembered, since it shows the 
advantage of reducing the actual distance 
when passenger trains are to be very much 
^eoBsidered.^ The Direct line g^ves branches 
%o Lewes, Shoreham, and Newhaven, the 
two latter being extremely valuable to 
Brighton by placing it between ports, with 
& cectain and ra|nd conveyance to each. 

The Shoreham branch of the Direct line 
appears to me incomplete in not communir 
«a£aig with the wharfs like that to New- 
b|i|yen» Stephenson's and Gibbs's lines 
give a communication with Shoreham, lia- 
ble to. the same objections as that of the 
iHrectUne, and in a greater degree, and 
x^tpg^tlj^e; e9i;clude Lewes and the port of 
^N^«Wiven« TheSouth-Eastern gives a com* 
Sdimication with, Lewes and Newhaven, but 
^ohides ^M)reham, and h^ therefore a. cor- 
r^ffponding disadvantage in this respect to 
^tephenson'sr . Ilad this line, however, 
«4^.ted the tennii^im of the Direct line in 
Bdli;lxtpii,wit^ iijfi ad<UtioA of its branch to 
Shorehani, m^ been able to select a better 
rbttte;fipm.Qxt^,.itwould^iram,havij^g the 
f^naUeifi^-QT^^ty of-iaAlroaid to. construct, 
have .been^. the, mosf: 4e4rable. Oiji the 
9tib^er hand,..ha4 $tepheuaon's line more 
^^trq^ terqiUQJi, , ^ndy Instead of. makiiig the 
cpfist; at Shoreham^ pracee4e4 direct to 
B4g)ito% ii-wpi4d buxe b«4^ strcmg claims 
tp.eotisideratioii, axvd^ if there were np other 



lines already constructed south from London, 
deserve a preference over all, the - otihearil. 
Gibbs's line appears to unite the principal 
objection to the Direct line^visi^ 11^ extto- 
sive cutting ^t Merstham, with that of Sto« 
phenson's line in going round by Sboreiiam; 
and though it preserves a better gradient 
than the Direct line^ yet, fron» its ciMOitoue 
route, works to less advantage thaA any of 
the others. 

Taking, then, into conslderaticHi the gmat 
advantages of the termini of the Direct iine* 
— that it affords by its branches greater 
faeilities of approadi to the other towns 
on the coast within reasonable distancfr, 
avoiding unnecessary intersection of th^ 
country ; and that it is, on the whole, the 
best working line, vrith the least length of 
railroad to support ; for, thongh the South^• 
Eastern has less to construct, yet each ma«t 
support, in proportion to its traffic, what* 
ever length of line it travels over, and also, 
that the Croydon Railway offers greater ad- 
v^tages than the Southampton Rulway in 
the construction of a main southern tijink 
line ; it only remains to be seen what are 
the difficulties of construction it has to con« 
tend with, and whether they are such as can 
be recommended to be undertaken, to insure 
between London and Brighton a line pos- 
sessing the advantages which it would apr 
pear this does over its competitors. On 
referring to the section, there appear to be 
three summits to be x;rossed, viz.> Merst- 
ham, Balcombe, and Clayton. The former 
of these* the. greatest work on the Une, 
consists of a cutting through chalk of more 
than three miles in length, varying from 50 
to upwards of 100 feet in depth, and which 
it is proposed to open out mih slopes of 
one-sixth. As the .prejudice i^ainst tun- 
nelling is rapidly .givipg way« . I should 
imagine that this mode would be resorted 
to on a considerable . portion of this exr 
tensive excavation, as it appears to me 
beyond the point at wh^ch ap^i cuttinig. is 
more advantageous than tunnelling, espe- 
cially in so favourable a soil. The greater 
part of the chalk obtained from this cutting 
must be run out on the adjoi^ng land^ not 
being required for embankment. The next 
excavation of importance is at Handcvoss- 
hUl, near Balcombe, at the twenty-third 
mUe, where a tunnel of 470 yards in length 
is proposed through favourable soil; and 
the third at Clayton-hill, at the thirty-sixth 
mile, >vhere a tunnel of 800 yards is pro- 
posed; both of which, I thiaky may with, 
advantage be inoreased in length, for the 
reason previously stated. At the southern 
extremity of the latter tunnel, there is a 
considerable length of open cutting; the 
whole of Clayton hill is, like Merstham, a 
chalk formation. , , 
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Of the embankments on the line, one at 
the thirteenth mile, one across the river and 
-railey of the Onse at the twenty-sixth, and 
thofl^ between die thirtieth and thirty-fifth 
miles, are the principal ; but of this descrip- 
tion of work, the most objectionable in the 
construction, though there is less than of 
excavation, yet there are many short deep 
vallies to be crossed by embankment, and 
which, owing to the excavations being con- 
centrated in two or three fdaces, instead of be- 
ing spread over the line, must be formed from 
side cuttings. After getting through Clay- 
ton-hill, the line runs nearly parallel to, and 
to the westward, of the turnpike-road to 
Brighton, to its terminus in Church-street, on 
a viaduct from its depot in Trafalgar-street. 

It will then appear, though the embank- 
ments are extensive, that on this line the 
•amount of excavation through chklk forms 
the principal item of expense ; and, from 
the conflicting evidence given before the 
Committee of the House of Commons, for 
the Direct and Gibbs's line, relative to the 
properties of chalk, and the best mode of 
excavating through it, and on which the 
correctness of the estimate for the former in 
« great measure depends, I thought it neces- 
sary to inspect, with great attention, the 
quarries of Merstham and Clayton, as well 
as one near Lewes, which is as deep as any 
of the proposed cuttings, and which has not 
l)een worked for ten years. In none of 
these quarries could I see any thing -to 
induce me to adopt the plan proposed by 
the Direct- line at Merstham and Clayton, 
vi2., vertical cutting, or with a slope of one- 
sixth; on the contrary, I was convinced 
tiiat, in excavations through every descrip- 
tion of chalk, more or less of debris would 
be found to accumulate, even were the sides 
not subjected, as in the present instance 
tiiey would be, to a constant vibratory mo- 
tion from the traffic, in addition to the action 
of the wet and frost ; and that, in order to 
afford security to the public, tunnelling, or, 
if open cutting, benching, of slopes of one to 
one, as proposed by Mr. Gibbs, ought to be 
resorted to. 

In comparing these objections in an en- 
gineering point of view with the advantages 
the Direct line possesses, I am of opinion 
the latter are not too dearly purchased, and 
that it is the best line between London and 
Brighton. In giving this opinion, however, 
I beg distinctly to state that I do not pledge 
myself to the estimate ; I think in all pro- 
bability it would be 'found inadequate. I 
may be permitted to remark with respect to 
estimates generally, that w^e they fairly 
and impartially framed, which experience 
has shown is not the case at present, they 
would, with other information arranged in 



a tabular form, enable even miprdfedsional 
men, with the assistance of a good map, to 
decide between two or more proposed Hkcr- 
thods of obtaining the same object. 

Having proceeded thus far prior to rer- 
ceiving the plan of a joint line agreed to by 
the Committee of die four Brighton Railway 
. Companies, I shall now, in obeditmce to 
your orders of the 22nd inst., proceed to 
report on it, in conformity with the iastruo- 
tions contained in the letter from her Ma- 
jesty^s Principal Secretary for the Home De- 
partment. 

It is proposed in this joint line t3iat ih&e 
should be two termini in London; one at 
London-bridge, and the other at Nine Elans, 
near y auxhall ; also two lines gomg south, 
one through die valley of the Mole, and the 
other through the Mertsham Pass, meeting 
at or near Capel; and from thence there 
should be one line to Brighton, ind Shore- 
ham, adopting at Brighton the terminus and 
branches of the Direct line. 

It is thus intended to construct hetwmn. 
London and Biighton nearly seventy mikb 
of railroad, independent also of uiE^g n^ 
wards of fourteen miles of railway construct- 
ed, and this, too, through a country pos- 
sessing neither manufactories nor minerals* 
■and with no town on the line, excepting 
-Croydon, of more than 5,000 inhabitants ; 
and whii^, therefore, must principally look 
for support from the towns of its tenfifiiii, 
only fifty miles apart. 

In the present uncertain state of the 
return which railways will make for 1^ 
ciq)ital expended, and the absence of any ' 
great national advantages proposed to 4)e 
•obtained, I cannot think it advisable to veri- 
ture on so great an outlay of capital, or that 
tiie traffic is such between London ^eind 
Brighton as to demand it. 

llie company proposing, therefore, as a 
part of their plan, to come from Croydon 
throi:^ the Mertsham Pasrto Earl's Wood 
Common, the distance from thenee tb 
Brighton (twenty-nine miles) by the Direct 
line, is all that is required to be constmeted 
to render the communication complete hfe- 
tween the two great termini ; wheveas, in thfe 
proposed joint line, nearly seventy, instend 
of about forty-two, miles of railroad wiM 
have to be constructed and maintuned, as 
weU as a second terminus and depot, with- 
out any additional traffic* exe^ wh«i may 
be. afforded by tile towns on the line. ' ' ' 

Under these cireumstanees, it 'appears t^ 
me, that continuing thV rpfite pro{H>sed by 
the Direct line from Earl's Wood Commoii 
to Brighton is better for the interests of the 
company, and affords to the public all 'Ae 
■accommodation required. 

I ther^re adhere to the opinion alredi% 
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given ill favour of the Direct line. I have the 
honour to be, Sir, your most obedient hum- 
ble (servant, 

RoBE&T AiiDK&soN, Capt. Roy. £ng. 

London, June 27. 

OPBNINO OF THE GRAND JUNCTION RAIL- 
WAY ^BETWEEN BIRMINGHAM AND 
LIVERPOOL AND MANCHESTER. 
(From the Morning Herald Report.) 
.On the 4th inst. this railway was partially 
opened for the conveyance of passengers. 
It commences in Cnrzon-street, Birming>- 
ham, at the station adjoining that of the 
London and Birmingham railway, and 
passes near Wednesbury, Walsall, Dudley, 
Bolston, Wolverhampton, Stafford, Stone, 
Eccleshall, Newcastle, the Potteries, Nant- 
wich, Middlewick, &c., to Warrington, ter- 
minating at Newton on the Liverpool and 
Manchester railway (midway). The distance 
from Biimingham to Newton is eighty-two 
and a half miles. From Newton, whence the 
train started at two minutes before seven 
in the morning, it arrived at the first stop- 
ping place, Warrington, distant 19i miles, 
in 27 minutes. On leaving Warrington, 
a most delightful line of country was pre- 
sented to the eye, while to the engineer the 
works forming the railway itself, were an 
object of admiration. The bridge of the 
river Mersey and embankments on either 
side, was the fii*st object that attracted at- 
tention. The railway next passes through 
some deep cuttings on an ascent to Preston 
Brook. The cutting then becomes deeper, 
owing to the line running under the Duke 
.i»/ Bridgewater's canal. The view from the 
viadnet over the Weare is beautiftil. The 
¥i^uct itself consists of 20 arches, and is 
one of the finest erections of that kind ex- 
tant. The train arrived at the second stop- 
ping place, Hartford, at five minutes past 
eight .o'clock ; the distance performed by 
that time 31f miles. There is a handsome 
bridge at this station, and the cutting is 
abont 33 feet deep. The stoppage here oc- 
x^upied three minutes. The road on either 
side i>f the Hartford Bridge is on the des- 
cent. At the end of the cutting. Vale Royal, 
one of the prettiest valleys in England, sud- 
4enly bursts on the eye. The railroad then 
^oeeeds through the rural districts of Che*- 
shire, and to the passenger there is little to 
c<dl £»i4^ attention ^ofitil it reaches the level 
leading into Crewe, winch is eleven miles in 
length. The first portion of this stage was 
{>eiformed rather slowly, owing to the stiff- 
ness of the rails, and the steam having been 
l^^need by takiag in water. The train 
ireached Crewe at three minutes to nine 
o'clock. Crewe is A'6\ miles distant from 
Jjiverpool ; it is the third station on the 
line. The train left there at five minutes 



{>a^ nine o'clock, about half an hour bi^ond 
the time fixed. There is a shed bnilt for an 
^extra engine, to assist in propelling the 
train up the Madeley inclined plane, but as 
yet no engine is assigned to that duty. The 
rise at the summit is 1 in 180. At half- 
past nine o'clock the train passed the station 
house. The down train was met at Whit- 
more Heath, fifty-four miles and a quarter 
from Liverpool. A few minutes afterwards, 
according to Birmingham time, it reached 
there at the half-honr exactly. It ought to 
have arrived at fifty-five minutes past eight 
o'clock, so that the Birmingham as well as 
the Liverpool train was about half an hour 
behind the proper time. The Birmingham 
train carried the London mail of the pre- 
vious evening. The apparatus for supplying 
the engine with water was in an unfinished 
state, and considerable delay was thereby 
occasioned. It left Whitmore at twenty 
minutes to ten t)'clock. We ought not to 
omit to mention the Madeley plane was as- 
cended with great facility. The descent 
from Whitmore was performed with asto- 
nishing velocity. The one and a half mile 
from the fifty-eighth mile stone, or rather 
board, was done in two and a half minutes— 
so much for railway travelling. At the Pen- 
kridge station we met the mixed train, 
which left Birmingham at half-past eight 
o'clock. It had taken its departure from 
-the station house at half-past ten, having 
done the twenty-four miles in two hours. 
The Wolverhampton staticm is about a mile 
distant from the town ; an immense crowd 
was here collected to meet the train, which 
arrived thereat five minutes to eleven o'clock. 
'After taking in coke and water, the train again ' 
started. After passing through a short tun«- 
nel, we entered a deep cutting, the banks on 
both sides of which were quite covered with 
spectators. From Wolverhampton to Bir- 
mingham a general holiday appeared to b^ 
observed, and the scene was highly interest- 
ing both to the observed and observers. 
Tents were pitched in several fields, -and 
parties given by the respective tenants in 
honour of the day. The weather was ex- 
tremely beautiful, and the freedom iirom 
dust which exists on railways is another in- 
teresting feature connected with this branch 
tkf mechanics. The Newton-road station 
was passed at twenty minutes past eleven 
o'clock, and the train again entered on some 
deep cuttings, extending about half a mite 
in length. Between this and Birmingham 
we passed another train. The LiverpcH>l 
train was at the moment proceeding with 
great rapidity — ^indeed that observation ap«- 
plies generally to the whole distance on the 
Birmingham side of Crewe. At half-past 
eleven o'clock the train arrived at its desti- 
nation, all safe, and without an accident. 
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IKISM PATSNTS GRAMTSD IX MAT, 1837. 

Baron Hettry de *Bo46, M^jor-General in the 
Russian Senrice, 9t Edgeware Road, Middlesex, 
for an impzoweBaent in Capstans. May «M). 



NOTES AND NOTICXS. 

EjehibiHono/Fire Sacapeit ^c— An immense con- 
course of people was eoUeeted on tlie wharf in ftont 
•of HongerfDrd^Marliet on Wednesday erening^ to 
witness an exhibition of fire-engines and flre-esci^es. 
A compact and powerAil engine belonging to St. 
Katharkie's Docks having been put into thorough 
•repair siace the late fire, by the builder, Hr. Merry, 
weather, engineer, of Long-Acre, was drawn up on 
the edge of the wharf, and by means of three lengths 
ef suction-pipe, drew a supply of water from the 
bosom of father Thames, which it deUvcred about 
twelve feet above the flag-staflT on the top of ths 
Polphiii, a height of nearly one hundred feet from 
the ijround, and upward* of a hundred feet altooe 
4he surface of the rivers from whemst the suppiff 
was drawn. A set of Mr. Meri7weather's improved 
fire-escape ladders having been raised, against the 
Dolphin to a height of about forty-five feet, several 
descents were made to the great amusement of the 
lads who were thus lowered, and the satisfaction of 
the assembled spectators. Among those who toolc 
great interest in these performances, we observed the 
ingenidns Captain Manby, Mr. Baddeley, and several 
other philantropic and scientific gentlemen." — 
Morning Post. 

View from the Monument.— The Ne.v London 
Bridge, and its approaches, present a very imposing 
picture from the top of the Monument. King 
William-street, and the newly widened Princes- 
street, are particularly conspicuous; their spacious- 
ness and elegance presenting a striking contrast to 
the mean and narrow appearance of most of the old 
streets in their vicinity. The Greenwich Railway 
is not so commanding a feature from the same spoc 
as might be anticipated. 

Horse-flesh at Viscount.— Tht Grand Junction 
Railway, between Birmingham and Liverpool, be- 
ing now completed, arrangements have been made 
by those concerned in the carrying trade for effect- 
ing the necessary alterations in the mode of con- 
ducting their Irasiness, Messrs. Plckford and Co. 
have announced the peremptory sale of forty horses, 
lately engaged in working their van between these 
two points, whose services were superseded the 
moment the indefatigable locomotives of the rail- 
way were lurought into action. 

Railways in Oermany. — Notwithstanding the 
** pressure of the times*' has extended to the Con- 
tinent, the popularity of railway schemes is appa- 
rently anything but diminishing fn Germany. The 
Prince Royal of Prussia has made htmseif cott^>i- 
cuous for bis enthusiasm in their favour, and con- 
tributed not « little to bring them into vogue. Of 
course, the supply lioth of ruil-bars and carriages 
teomes pHncipally from England. Austria is not 
behind hand; considerable curiosity has recently 
been excited at Vienna, by the ^ipearance of a 
•• model locomotive** which has been constructed, 
wifh a!l the latest improvements, by an eminent 
£«glish engineer, in order to kerve as a- pattern for 
all other carriages to be used on raUways. 



New Method of Extracting GWrf.—The St. Peters- 
burgh letters are much occupied with a discovert 
relative to the working of the Russiati ^kf xAines, 
which, if truly stated, may come to nave some 
influence on the eircnlaUon of the predons metals. 
A letter of the 26th ult. says : " There has been 
found out, it is said, in the Oural mountains a new 
mode of extracting gold ftom the earth, sand, or 
ore. The sand, or earth, has been put into a blast, 
furnace and melted, and the most extraordinary 
results obtained. By washing, the method hitherto 
pursued in Russia, if 14 soTotniclcs of gold were 
produced flrom 100 poods of sand, &c., the expenses 
were about covered} 2 zolotnicks, per 100 poods 
were worth working. Fine sand or earth rarely pro- 
duced more than 3 zolotnicks, and 5 solotnicks 
were quite uncommon. By the new process, on 100 
poods of melted, they obtained 60 zolotniclu in 
some cases. In others 40 to 60 zolotnicks, and on 
melting 100 poods previously washed sand, they 
got 40 to SO zolotnicks of gold. There is little 
doubt of the accuracy of these statements, but what 
the comparative expense of the two modes is, I 
caimot tell you, nor whether the Oural grows suffl- 
cient wood enough far fuel, and whether coal can 
be found there. Tib Russian contains 96 zolotnicks, 
100 poods, are about 3,550 lbs. English weight.*'— 
Times, June 16. 

Vicinage of Manufactories, and Railroads ta 
Prioate DwelUngs.— The immediate neighbourhood 
of a manufactory, to those having no interest in it, 
is generally considered a nuisance j but if the branch 
of manufacture carried on, be not of itself, of an of- 
fensive or iojurious kind, such as a gas work, a sou> 
work, a tannery, &c., and if it be properly conducted, 
and the moral conduct of its work-people properly 
enforced, we think the objections may be overcome. 
The exterior appearance of manufacturing buildings 
is now imdergoing great changes in almost every 
part of the country ; and instead of huge massses pre- 
senting a mean appearance, Arom the absMice of 
architectural design, or deforming the landscape by 
their unsightly chimneys, they are becoming mag- 
nificent masites, in which the chimney, in the form 
of a lofty imposing column, is a feature seen at a 
great distance, on every side, and serves as a gene- 
ral ornament to the country. A railroad is « new 
feature in the suburbs of large towns ; and though 
a residence close along the line may not be agree- 
able to many persons, yet at a moderate distance it 
Is quite the reverse, and indeed from situations 
looking down upon the line of road, we should think 
that it would form one of the finest artificial Ml- 
tures, of the moving kind, that could he introduced 
Into landscape, next to a canal or navigable river. 
We mention railroads, because we have been much 
struck with the carriages, passing along tfie line 
of the Manchester railway, as seen from the beau- 
tiful villas, particularly one erected from a design 
by Mr. Barry, situated on a high bank, which over- 
looks the valley through which the railway is con- 
ducted.— Lot<don'» SuAurdan Gardener. 
'•■ Erratum, — In the note at the bottom of col. 1, 
page 181« f(Qc52SfDx 1^J)X 6-488400000, read filBOx 
T».5xlix)000-4'884QpOO. 

The Supplement to Vol. xxvi., containing Title, 
Contents, Index, &c., Medalllc Portrait of his late 
M^ksty, and Wyon*s Cheselden Medal, engraved 
by Freebairn by Bates* patent machine, is published, 
price 6A Also, Vol. xxvi., price 9«. 6^ ■ 



!:> British and Foreign Patents taken out with economy on^ despatch} Specifications, IHsclaimers, and 
Amendments, prepared or revised ; Caveats enteral; and generally ecery Branch of Patent Business 
promptly transacts. 

A complete list of Patents from the earliest period (\h Car. JL 1675,; to the present time may he examined. 
Fee 2s. 6d. s Clients, gratis. ....... < i. 

- ■ ■ ' i ■ : -:-.!.i_i.. ii . ]i_u.v fi . jij ■ Mil II 

LONDON: Printed and Pnbltebed for the Proprietor, by W.'A. Robertoon, at the Mechanics* Magaslne 
Olflce, No. 6, Peterbortragh-court, between 135 and 186, Fleet-street.— Sold by G. W. M. Reynolds, 
Proprietor of the French, English, and American Library, 55, Rue Neuve, Saint AugiTstin, Paris. 
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TJJLLSY's MBTAJULfC GABDBK BN6INE. 

Sir, — During the temjiorary sojourn 
of a ffigntleman in London^ some time 
8inee«%6m the scorching clime of Afnca, 
he exjHessed- a wish to purchase a good 
fire»«ngine: hut the wood and leather 
ill those of the ordinary construction 
were ill suited to his purpose, and, in 
fact^ altogether unfit for a country, where 
heat and drou^t are aided in tne work 
of destruction by the industrious ravages 
of the insect pests. Havinc been re- 
commended to Mr. W. J. Tflley, engine- 
maker, Blackfriars-rOad, the gentleman 
called upon him and made known his 
wish, stating, that he wanted a fire- 
eneine composed entirely of such mate- 
rkus '' as the white ants could not eat." 
Mt. Tilley, having stated that he had 
no doubt he could famish precisely 
the sort of thing that was required, im- 
mediately set to work and produced the 
" MetaUic Fire-engine," which I had the 
pleasure of describing very fully in your 
621st number (vol. xxiii, page 258). 
Since this one was made, the inhabitants 
of several hot climates have availed them-' 
selves of the certain protection afforded 
by these impregnable engines. The 
East Indies, Italy, and other places have 
been furnished with "Metallic Fir0- 
en^^es," in the construction of which, 
various httle alterations and improve- 
ments have from time to time been intro- 
duced. A shallow trough, or pocket, 
has been added, lengthways of the engine, 
on either »de, for holding the branch and 
suction-pipes ; a metal cistern has sdsd 
been placed below the hind carriage, 
which affords the means of collecting a 
body of water from buckets, pai^s^ &e,, 
when the suction pipe is not employed. 

The great advantage attending the em- 
ployment of this pecuHar form of engine 
has led to the application of the same 
mode of construction, in those of a 
smaller kind. The accompanying draw- 
ing (see front page) represent a machine 
of this description, intended to be used as 
a garden, or extinguishing, engine,whieh, 
like the former ones, is composed entirely 
of metal, impervious alike to all the at- 
mospheric vicissitudes, and the insinuat- 
ing attacks of the insect tribes. In those 
countries where a shower is a luxury, and 
nature is greatly assisted by the powers 
of art, an engine of this kind is extremely 
useful for a variety of horticultural and 



other purposes, as well as being an effi- 
cient extinguishing engine in case of fire. 
This engine also comes within the means 
of numbers of persons, who have neither 
the money to piffchase, nor occasion to 
employ the larger and more costly mar 
chine. 

Fig. 1 is a side view of Tilley's metcdlic 
garden-engine, and Fig. 2 is an end view 
of the same as seen frombehmd; a is 
the working barrel or cylinder ; h the air- 
vessel, standing upon a light frame-work 
of cast iron. The machine is mounted 
upon a pair of light iron wheels with 
broad rims, to prevent injury to the 
gravel walks of gardens', &c. The branch 
pipe is connected with the ascending pipe 
of the air-vessel by two brass elbows, 
screwed and swivelled, forming an univer- 
sal joint, which supersedes the necessity 
for employing leatner hose, and enables 
a person to direct the jet of water with 
the left hand, while the engine is wrought 
with the right. 

Mr. THlley has been particularly happy 
in designing these ingenious and emi- 
nently useful engines, which combine 
great simplicity of construction, with 
much convenience, and extreme dnra- 
bility. 

I remain. Sir, yours respectrdTy, 
Wm. Baddbley. 

Wdlhigton-street, Blackfriars Road, 
June 28, 1887. 



THE FIRST STEAM-BOAT PROJECTED 
IN GREAT BRITAIN. 

It is an interesting fact in the history 
of steam navigation, that the first attempt 
was directed to the sole purpose of tow- 
ing ships, and well exemplifies the maxnn 
that " Necessity is the mother of iaven* 
tioh," for before that discovery extreme 
difficulty was often encountered to ac- 
complisn that necessary object, espe* 
ciaUy when the wind was unfavourable, • 

IJie first steam-boat projected in G^reat 
Britain was by Jonathan Hulls, who ob- 
tained a patent for his invention, dated 
the 2l8t day of December, 1736,* a»d 
in the following year he. published a 
tract, containing a description of hid 
machinery, the title of which i» here pre- 
sented to the reader at length : 

* A description of Hulls' invention with an en- 
graving is given in our lat vol., page 97. Of this 
the writer of the present communication is evidently 
not aware ; he has Airnished, however, some addi- 
tional particulars not without Interest.— Ed. M. Ttf , 
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" A Description and Draught of a 
new-invented Machine, for carrying Ves- 
sels or Ships out of, or into, any Har- 
bour, Port, or River, against Wind and 
Tide, or in a calm. For which. His 
Majesty has granted Letters Patent, for 
the sole benefit of the Author, for the 
Space of Fourteen Years. By Jonathan 
Hulls. London : Printed for the Author, 
1737. (Price sixpence.)" 8vo. p. 48. 

The *' draught" prefixed is a plate of 
a stout boat, with a chimney (as at pre- 
sent) smoking, a pair of wheels rigged 
dut over each side of the stem, moved 
by means of ropes passing round their 
outer rims; and to the axis of these 
wheels are fixed six paddles to propel 
the boat. From the stem of the boat, a 
tow-Hne passes to the fore-mast of a two- 
decker, which the boat thus tows through 
the water. 

The commencement of the little trea- 
tise is occupied by matter not imme^ 
diately connected with the subject. He 
first treats of the Mechanical Powers, 
which he appers to have taken almost 
entirely from the " Mathematical Magic" 
of Wilkins, and he follows that author in 
one of his many absurdities, " that it is 
possible to make a Machine to hft up an 
immense Weight with a small string, or 
even a hair.** At page 14, he commences 
with fluids, and a number of theorems 
follow respecting the specific gravity of 
bodies, and the pressure of the air, to- 
gether with their demonstrations, as also 
** Six Theorems extracted out of Archi- 
med^d's Tract, entituled De Incidentibus 
AqTt», very necessary for the better 
Understanding of Several Experiments^ 
and conclusions herein contained," and 
hetheti describes his rude steam-boat. 
Thcf work finishes with "Answers to 
soiiie queries that have been made, con- 
cerning the possibility and usefulness of 
this Undertaking," which end thus, 
*' llie Scheme I now offer is Practicable, 
and if discouraged will be useful." 

The humble manner in which Hulls 
wvites contributes v^ry much to favour 
his cMm to the undisputed originality 
of the invention. Had he been such a 
boftMfu) aAd self-conceited writer as the 
Marquis of Worcebter, some doubt per- 
haps would still be entertained, but the 
style of his little treatise wiU, after an at- 
tentive perusal, persuade the impartial 
reader, that he is indebted to lumself 
alone for the invention described in it. - 



Hulls' treatise is now very rarely met 
with, and a single copy has produced 
more than three guineas. The text has 
been reprinted at the end of Mr. Par» 
tington's Lectures, but the " draught'* 
is omitted ; the imperfect manner, hdw* 
ever, in which the reprint is executed> 
renders the original of as much value an 
before ; the copy in my possessicMi is the 
only one with which I am at present' ac- 
quainted. 

J. O. H. 

July 1, 1837. 

FIRE BflCAPES. 

Sir, — After the animadversicms of your 
correspondents, Mr. ti. Jenkins, and 
Mr. Baddeley, the first on the I7th of 
June, and the latter on the 1st of July^ 
I feel called upon to trouble you again 
with a few observations. 

The misrepresentations of Mr. Jen- 
kins are what mi^ht be expected from 
one, that will not give himself the trouble 
to come at the truth, where it may so 
easily be obtained. Shortly after the 
loss of so many lives at the fire in Tot- 
tenham Court Road, in 1835, I attended 
two public meetings of the Association 
of that district formed for a local esta- 
blishment of escapes. The room in which 
they met to give judgment on the several 
machines submitted to their notice, I 
deemed too small to exhibit such as I 
had contrived, with anv advantage ; and, 
information to that efi^ct I couched in a 
letter which was sent to the Treasurer, 
instead qf the Secretary, in consequence 
of which misdirection I presume, it wag 
never laid before the Committee. Neither 
were my machines ever sent to them, 
which is evidence they were nolf rejected 
by that Association any niore than by 
ihe Humane Society, as alleged by Mr. 
Jenkins. Having a desire to call the at- 
tention of that Association to some es- 
sential points regarding fire and esdapes, I 
afterwards invited them by pubhc placards 
to a more commodious room in Gower- 
street. There I gave a lecture on the 
subject, stating the propriety of forming 
s,Jire brigade as well as escapes to be dis- 
tributed over the metropolis. I even 
advised them to adopt such escapes as 
might appear more efficient thaii my 
own. At the conclusion of the meeting, 
some gentlemen proposed certain reso- 
lutions. A second meeting took place 
at the same room; a committee was form* 
a2 
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ed^ and ultimately, the Humane Society 
on the 22nd of March, 1836. A short 
time prior to its formation I was one of 
the committee, but through the advice 
gf my friends, I resigned in order to pre- 
vent its being imputed to the Society, 
that they were favouring me more than 
any other mechanic; at the same time 
tliey pronounced that my escape was the 
he&t. The Society having advertised for 
escapes, the model of my ladders was the 
last inspected by their committee, and 
the last adopted, solely on account of the 
expense being more than the Society had 
then the means to defray, which occa- 
sioned other escapes of minor importance 
to take the lead. It was the efficiency of 
my ladders which induced the inhabi- 
tants of the Regent's Park district first 
to offer me their subscriptions, of which 
I received thirty pounds. The escape 
has since become the Society's by paying 
eighteen pounds for rent, &c., and not 
fifty pounds as set down by Mr. Jenkins; 
thus far he is answered. 

Mr. Baddeley having become a mem- 
ber of the Humane Society must have 
faith in its utility, and as an engineer, he 
ought rather to advise the adoption of 
the most effectual means to save life in 
cases of fire, than throw a damper up- 
on it. I am surprised, indeed, that he 
should count the life of a human being 
of ^o little importance as to signify that 
the sum of thirty pounds is too much 
. to preserve it, thus making life a second 
consideration, and, the saving of property 
the first. Mr. Baddeley must recollect, 
that in, or about 1829, the generous and 
humane citizens paid Mr. Hudson eighty 
pounds for an escape, and does he sup- 
pose that the same feeling does not exist 
in the hearts of those residing out of the 
city ? From his account of the fire in 
Compton-street, one would be led to 
believe that the insurance companies 
ought to have every thing their own 
way ; that 'their engines are to enter the 
crowd of spectators hke war-ckariots j 
and that a fire-escape is an intrusion. 
Mr. Baddeley ought to know by instinct 
that the escape was not sent from Robert- 
street for any other purpose than to ex- 
hibit its powers at a fire, and he cannot say 
that haa the machine been stationed near 
to the fire, but that it might have been 
of infinite service at the commencement ; 
for, his account of the courageous men 
who risked their lives, and the destruc- 



tion of the escape, prove, that the object 
intended, to save life, may be effected by 
such men with the aid of the escape ; in 
fact, we need nothing more to carry the 
objects of the Society into complete ef- 
fect than contributions from the Humane. 
Since Mr. Baddeley has not chosen ta 
make himself fully acquainted with the 
peculiar advantages of my inventions, 
which has induced him to say what he 
cannot prove, I will set him right with- 
out a chance of contradiction. ** The 
complexity of the escape," says Mr. 
Baddeley, " precludes the efficient work- 
ing of it by persons not well prac- 
tised in its use ; and finally, the utter 
impossibility of applying it in many 
situations where a fire-escape may be- 
come needful. In all these points, Mr. 
Wivell*s apparatus falls behind those of 
Mr. Ford and Mr. Merry\^*eather.*' The 
contrary of all this was proved at the 
Society's first annual exhibition held at 
the Argyll Rooms on the 31st of Mar<:h. 
There was no attempt made either by 
Mr. Ford or Mr. Merryweather to send 
their men up to the attic window, which 
was done by my machine; nor could 
their escapes be raised in an equaDy 
short space of time, As for Mr. Ford's 
escape, it was obliged to be in part put 
into a house passage opposite to the 
exhibition before it could be made to 
ascend the front of the building, a cir- 
cumstance which was laughed at and 
ridiculed by the spectators. Mr. Bad- 
deley seems not to be aware that my 
escape ladders can be varied at pleasure, 
so as to be placed sideways, as well as to 
front a house. The mode of tUFning 
them round by the lever end will per- 
mit of all the variety desirable in an 
escape, alid I can vouch, that in case a 
house might fall into ruins while Ihe 
escape should be in front, the purchase 
on the lever will prevent its falling ; not 
so with any other of the patroniued 
escapes. The third wheel belonging to 
my escape, as noticed by Mr. Baddeley, 
is an addition which can be dispensed 
with, where the escape haj^ not iip travel 
out of its district. When the. wheel is 
removed, the escape can be made to go 
at a good speed, even if raised, and in 
that position it can be turned round 
corners and made to act in narrow streets 
or in courts. If this is not enough to 
satisfy Mr. Baddeley of his error, I will 
give him and the public an opportunity 
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of judging^ whose macliine is the best, in 
a fair triS of the machines whenever I 
may be called upon for the purpose. 
I am. Sir, your obedient and 
humble servant, 

A. WiVELL. 



PRBCIPITATION OP SATELLITES ON 
THE earth's surface. 

Sir,-^I, in common, I have no doubt, 
with many of your readers, looked at 
first upon the '* Electrical Theory" as an 
ingenious fancy proceeding from the 
overflowing of a warm imagination. I 
have, however, lately had some conver- 
sation with several members of the Geo- 
logical Society, and I find them strongly 
inclined to support that portion of the 
theory which supposes several satellites 
to have been, at remotely distant points 
of time in the history of our planet, 
deposited upon the earth's surface. I find 
also that M. de la Beche, V. P. G. L., 
strongly favours this view. According 
to Dr. Buckland, the- total thickness of 
the entire series of the stratified rocks, 
taken in order, which at present covers 
the original surface o^ the earth, is not 
less than ten miles. It is difiicult to con- 
ceive that this vast accumulation of solid 
matter should have been formed simply 
by the wearing away of mounteun tops 
ftt one place, and upheaving of mountain 
lUtsseiff at another point ; but if we admit 
•the deposition of a satellite, many of the 
difficulties with which geology is at pre- 
sent environed may be rea(fily obviated. 
. { have no intention, at least at the pre- 
«ent time, to enter into the subject, but 
thinking that the author has been treated 
by some of your correspondents in a 
^manner not the most courteous, I thought 
it right that they should know, that these 
views with respect to tlie satellites find 
^ place in the highly scientific mind of 
M. De la Beche. 

Yours, &c. 

A Geologist. 

N.B.— The "Electrical Theory" has 
been re-puWished at Calcutta. 
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\ Sir,-^In 6(Jnsequence of an answer 
from one of your correspondents, in 

. Na 724 of your valuable publication, to 
a communication of mine respecting 
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hydraulic weighing machines, inserted 
in No. 722 of the same work, under the 
signature of J. P. H., I am compelled 
once more to obtrude my obsen'^ations 
upon your attention. I regret being obi. 
liged to do so, and trust that my sub- 
ject will serve for my excuse. 

For your correspondent's communi- 
cation, I beg to return iny best thanks, 
and to inform him that I should have 
noticed it before this, if I had not been 
waiting for information, which last night 
only I found I had no chance of ob- 
taining for the present. 

It is evident from the communication, 
that my claim to originality, in the ap- 
phcation of the principle ot the hydros- 
tatic bellows, to the purposes of weigh- 
ing, is good for nothing, inasmuch as 
your correspondent commenced selling 
machines, constructed on this principle, 
more than twelve years since, and, yet, 
I thought I had fair grounds for con- 
sidering my claim a good one. I pub- 
lished my machine to the Society of Arts 
in 1835; I had in my possession various 
works on hydrostatics, pubhshed within 
a few years before my publication, in 
none of which was there any description 
of any thing like my machine, while this 
year, two works contained descriptions 
of similar machines. I, therefore, con- 
cluded, as no mention was made in works 
published before my publication, while 
m works published since, there was 
mention made, that my publication was 
the cause of the other publications ; but 
it is now clear I was wrong. 

Your correspondent says, ** On re- 
ferring to my books, I find I commenced 
selling them in January, 1825, — just ten 
years before * J. P. H.' sent his to the 
Society of Arts." Now, while my good 
feelings make me place implicit reliance 
on his assertion, I would suff^est to him, 
that his mode of proving his claim to 
originality, though the best in the eyes 
of a gentleman, is one which the world, 
in general, and a court of justice, in par- 
ticular, would consider valueless; and, 
perhaps, rightly so ; because, if it re- 
quires only an assertion to stamp a claim 
to originality, the claim he has set up, 
may be at once vitiated, by any person 
asserting that he made such machines 
twenty years before your correspondent 
commenced selling his. Your corres- 
pondent must, as a matter of course, 
nave within his power other means of 
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establishing his daimytbaii any he has 
yet shown ; because, having made a new 
and curious article for sale since 1825, 
he must, between that time and the 
date of my publication, have advertised 
the machme; such a course, at least, 
would bave been natural ; because little 
profit could have been expected to be 
teaped from the sale of an article, of the 
existence of which very few persons 
could have any knowledge. I am sure 
your correspondent must be able to show 
ne has done so much, and, that be should 
do it, I think absolutely necessary to the 
validity of his claim in the eyes of the 
world. 

With respect to my observations upon 
your correspondent's machine, as de- 
scribed in the Engineers' and Mechanics' 
Encyclopaedia, I think every one will 
allow tbat they were correct. I had no 
knowledge that th& machine and the 
description were so different ; but with 
the imonnation I now possess, I beg to 
say, that, regarding simplicity of con- 
struction of paramount importance, your 
correspondent's machine is very much 
better than mine, as I made it ; yet, it is 
still capable of great improvement. 

In my communication, I said that co- 
hesion and friction were the great points 
of deduction from the utility of hydrau- 
lic weighing machines. Your corres- 
pondent seems to have forgotten the 
cohesion, and to imagine that, in having 
got rid of friction, he has perfected his 
machine ; whereas, he has only obviated 
the minor objection, leaving the major 
entirely untouched, as it will, and, must, 
be under any possible arrangement of its 
parts. 

. Your correspondent has been pleased 
p hazard a correction of me, which I 
think I shall show to have been unne- 
cessary ; he says, " I must take the 
liberty <>f settmg your correspondent 
right as to the principle of the machine. 
it has nothing to do with either the 
liydrostadc bellows or hydrostatic press, 
but merely the well known rule, that a 
floating body displaces exactly its weij^ht 
of water ; and in the weighing machine, 
zfl the water cannot escape, it runs up 
ilie sides ; the pressure of the column of 
water thereby formed floating the cylin- 
der." Without, for one moment, doubt- 
ing your correspondent's explanation to 
be correct, I do mean to say, that the 



explanation I gave, was also CQVt^i% an^ 
that it had more to do with the m^chin^ 
than your correspondent's. Minebrougl^ 
the hydraulic weighing machine under a 
class, while his was so general, that there 
exists no machine, connected with liquids^ 
to which it would not, perhaps, be appli- 
cable. I shall prove that the principle 
of the hydrauhc wdghing machine is^ 
not only, that of the hydrostatic bellows, 
and hydrostatic press, but, that the ef- 
fects of both the bellows and the p^es^ 
may, in a certain decree, be produced 
by the weighing machine. The hydros- 
tatic bellows may be converted into, a 
weighing machine, by substituting a 
glass-tube for the metallic-tube, ana by 
affixing a graduated scale to the side of 
the glass-tube ; or the metallic-tube may 
be used, by employing a floating gra- 
duated rod, instead of a fixed graduated 
scale. Such machines, it must be ap- 
parent, would be subject to objections, 
which, in my modification, I was desirous 
of obviating. I invented my machine 
from the hydrostatic bellows. I got ri(} 
of the resistance of the leather of the 
bellows by removing the leather itself; I 
kept the water of the bellows from run- 
ning away by the casing of the machine ^ 
and I mamtained the upper board of the 
bellows above the water, by thickening 
it, bringing it thereby into the form of a 
hollow floating box. The machine, as I 
constructed it, was nothing but the hvr 
Prostatic bellows, as it were, masked^ 
and your correspondent's machine is si^ 
milar. What is the result when a weight 
is put upon his nmchine ? Your corres- 
pondent says, *' as the water caimot es- 
cape, it runs up the sides, the pr«tssure 
of the column of water, thereby formed, 
floating the cylinder." What takqs place 
when a weight is put upon the board of 
a hydrostatic bellows I The water, as it 
cannot escape, runs up the tube; the 
pressure of the column of water, thereby 
formed, sustaining the board of the bel- 
lows in equilibrium. You will perceive 
that, in stating these results, I have in 
one instance used your correspondent's 
own words ; while, in the other, the 
words are not very dissimilar. In the 
weighing machine, there are two columns 
of water to sustain the floating cylinder ; 
while, in the bellows, there is but one to 
sustain the board in equihbrium. If it 
were wished to use the weighing machine 
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as a beHows, it wotld only be necefisary 
to place a weight upon the board, and 
pour water into the tube; when, we 
should immediately see the board, with 
the weight upon it, rise. If we wished 
to convert the weighing machine into a 
press, then it would be necessary to 
affix a frame to it, to keep the object to 
be pressed from moving upwards; when, 
if we placed the object upon the floating 
cylinder, and poured water into the tube, 
the object would be pressed against the 
frame, and the pressure would be in- 
creased as more water was poured in, 
until the water flowed over the exterior 
cylinder. 

I think it will be admitted -that I have 
now shown, that the principle of the 
hjrdraulic weighing machine has some- 
thing to do with the hydrostatic bellows 
and hydrostatic press ; that the weighing 
machine is the hydrostatic beUows mask- 
ed ; and that the principle of the weigh- 
ing machine is that of the bellows and 
press, inasmuch, as the one may be made 
to perform, in some degree, in the man- 
ner I have described, the ofiices of the 
others. 

I believe the hydrostatic bellows, the 
hydrostatic press, and the fajdrauhc, or 
hydrostatic, weighing machme, to be 
three machines of one class; the dis- 
tinguishing principle of which class is, 
that, by miith a pressure on a smrface 
of small extent is equivalent to a pressinre 
on a surface of large extent; this prin- 
ciple being the result of that wdl 
known property of hquids, by which 
they transmit pressure equally in all 
directions ; the hydrostatic bellows, 
raising bodies; the hydrostatic press, 
compressing objects ; and the hydraulic, 
or hydrostatic, weighing machme, esti- 
mating weight; the end of each of these 
machines being difierent, necessitating a 
diflTerent applicatioii of their one pervad- 
ing principle. 

More might be said, but more would 
be tedious. I, therefore, bring my ob- 
servations to a close ; in doing which, I 
beg to oflfer every apology for having 
trespassed so much upon your valuable 
space, and to subscribe myself. 
Sir, your humble servant, 

J. P. HOLEBROOK. 

4th July, 1837. 
168, Devonshire Place, Edgeware Road. 



IRON KAVY. 

Should England's bulwark fail — and Oak no 

longer grow, 
Her iron plates may track the billows 

through. 

Sir, — In times of prosperity and pea<je 
the advancement of science and enter- 
prise generally keep pace with each: 
other ; the one has scarcely propounded 
her stores of intelligence, ere the other 
is ready at the call to carry forward with 
energy her schemes of beneficence and 
utility ; and so leaving behind them the 
result of their united labours to the ad- 
vantage of future generations. 

The maritime connections of England 
form no mean portion of the sources of 
her prosperity ; and, next to these, is tlie 
security afforded to maintain regularity 
and expedite her communications witn 
different portions of the globe : and 
while, by the extent of her commerce on 
the one hand, her wealth is increased ; 
so on the other, every improvement 
made to insure expedition and safety in 
the pursuit, is a benefit to Uie public 
weal, and a source of insurance to the 
timely return of , her enterprise and ac- 
tivity. 

Numerous have been the proposed 
improvements to afford safety, and insurb 
expedition in our naval pursuits, and to 
preserve the lives of a valuable portion 
of our countrymen. Nothing seems so 
conspicuously to bear upon the subject , 
as that of rendering vessels sound, and 
when propelled by steam, safe. With a 
view of combining these two important 
objects, it has been suggested, that iron 
will form an excellent substitute for 
wood, as one calculated to increase se- 
curity, and to a very great extent afford 
benefit to the country's interest; the 
practical utility of the one, when coni- 
pared with the other, and the peculiar 
nature of the material, under circum- 
stances of emergency, seem to establish 
the opinion. For, suppose a vessd of 
oak, or other wood, to strike upon a 
rock, the result, as it frequently happens, 
is, that after collision, the vessel is sp 
generallv shaken, and her plamks so 
loosenea, that she immediately spring 
a leak, and if not stove in with the con- 
cussion, she requires all the art of the 
crew to save her and their own lives. In 
many cases, however, circumstances are 
not 80 propitious ; the vessel is severely 
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crushed at the part of contact, and itn- 
inediately begins to fill, and perhaps is 
never again heard of. Now, if an iron 
vsssel, under hke circumstances, strike a 
rock, the nature of the material of which 
she is constructed, yields to the shock, 
and in all probability it receives no further 
injury than a severe indentation at the 
place of contact ; she may be lightened 
with success, and the crew with the re- 
maining cargo saved from impending 
destruction. 

In the event of fire, an iron vessel pre- 
sents greater security, and the chances 
are greatly in favour, that the fire may 
be- Qv«R9ome before serious damage is 
sustained ; there are no timbers, through 
which the destructive element can force 
its way, or afford draft for its support ; 
its power therefore is more under the 
eontroul of the crew, and there is every 
probability^ of their being able under the 
severest circumstances to subdue its in- 
fluence by their exertions. 

In point of economy, it is allowed that 
an iron vessel may be built with a less 
outlay of capital, which would afford a 
strong plea in favour of their more gene- 
ral adoption for steam conveyance. 

As respects oxidation, means may be 
adopted to prevent it, and I have no 
douDt, that when the subject is duly con- 
sidered, improvements ^viil be made in 
its appfication. 

It was suggested in your Magazine 
by a correspondent (Mr. Aldersey), vol. 
xxii, page 477, that if compartments were 
formed in a vessel, it would render it 
more secure in case of accident; does 
not this deserve the attention of builders, 
where it can be done without interfering 
with a vessel's convenience for the re- 
ception of cargo ? 

I am. Sir, yours respectfully. 

J. WOODHOUSB. 

Kllbura, Jaly 6, 1837. 



MR. murphy's weather PREDIC- 
TIONS. 

Sir, — By one of the "Notes and 
Notices" in your last number, I observe 
that the weather-predictor, Mr. Patrick 
Murphy, who proved himself so complete 
a quack at the beffinning of the year (at 
the expense of the Meteorological Society, 
which disgraced itself by ushering his 
labours into the world ) is still in the 
field, and has the unblushing impudence 



to talk of the coincidence of his predic- 
tions with the fact. Dr. Birkbeck, it 
seems, has recommended Mr. Murphy to 
the patronage of government, and Lord 
Melbourne, I suppose, is expected son^ 
fine morning to put the great rival of 
Francis Moore on the pension list for a 
few odd hundreds per annum. It is to 
be hoped, however, that his Lordships 
before he signs the order, will take the 
trouble to cast his eye over pages 287 
and 415 of the Mechmics^ Magazine vol.. 
xxvi, from which he will be able to judge 
of the probable value of Mr. Patrick 
Murphy's services to the nation in the 
prophetic line. He will there find that 
Mr. M. having been unwary enough ta 
publish his vaticinations before the time 
when they were to come true, the result 
was, that, while he predicted that the 
"tendency" of the month of January- 
would be to " drmght " the month was 
in reality one of the wettest known for 
years ; that, on the 5th, when he told os- 
to expect /ro«f, we were in the third day 
of a very rapid thaw ; and that every one 
of his prophecies was so flatly contra- 
dicted, by the truth, that his only re- 
source at last was to sav, that his calcu- 
lations would be found quite correct— 
in America ! 

And this is the person who talks so 
largely of his " discovery of principles for 
calculating changes of the weather," — 
who is recommended to the Premier by 
the President of the London Mechanics* 
Institution — and whose calculations, ac- 
cording to the paragraph quoted bv you 
from the Times " have been verified so as 
to place beyond doubt the correctness of 
the principles resorted to by him!" — 
Surely " the march of humbug can no 
farther go." — ^The only proper way of 
punishing so barefaced an impostor is in 
the hands of the press ; no respectable 
periodical* should throw away space in 
noticing his ridiculous attempts at at- 
tracting observation. 
I am. Sir, ' 
Very respectfully yours, 
H. 

4th July, 1837. 

ON THE PROTECTION OF STEAM SHIPS 
FROM FIRE. 

Sir, — From the extreme liability of 
steam-ships to accident by fire, it is mat- 
ter of great surprise that no attention 
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whatever is yet paid to their protection 
against the disastrous ravages of this ele- 
ment ; so long ago as November 1827,1 
brought this matter under notice in your 
pages (vide vol. viii. p. 350) and suggested 
file employment of some extinguishing 
machinery, that might be connected with 
the steam-engine, in case of fire. Since 
that time, several valuable steamers have 
been either seriously injured or wholly 
destroyed, and a large number of human 
lives have been sacrificed, both in this 
country and in America, for want of 
such a contrivance as I then suggested. 
Mr. Symington has renewed my sugges- 
tion in No. 725, p. 202, of your Maga- 
zine, and also alluded to the advantage 
that might be obtained by employing 
the power of the steam-engine to get rid 
of the water from a le^y boat. By 
making the suction-pipe of the force- 
pump or pumps communicate either 
with the- water on the exterior, or in the 
interior of the vessel, at pleasure, by 
means of the common three-way suction- 
cock, several important advantages would 
result. Thus, for instance, upon a fire 
breaking out on board, a supply of water 
could in the first instance be drawn from 
without, but in the event of an incon- 
veniently large body of water being thus 
thrown into the vessel before the fire 
was quite extinguished, by reversing the 
cock, the same water could be raised 
and again thrown upon the flames, and 
on their suppression be pumped over- 
board. In iJie event of springing a leak, 
the water could be got rid of in the same 
manner. 

When we reflect that steam-boats, 
above all other vessels, are particularly 
liable to casualties, and at the same time 
have a power on board amply suflicient 
to avert almost every evil, it seems httle 
less than criminal to withhold those few 
and simple equipments that would suf- 
fice to render them almost invulnerable. 
All our men of war, and most merchant 
vessels, have one or more fire-engines 
on board ; and why not steam boats ? 
Merryweather*s compact and powerful 
yacht engine (a description of which ap- 
peared in jrour 645th Number*) has been 
found eminently useful upon several 
occasions of fire at sea: as this engine 
admits of being placed in a boat and 
taken alongside to windward of the 

* Vid« VoLxxlv. p.226. 



burning vessel, the crew are enabled to 
work it free from the annoyance , of 
smoke, or apprehensions of personal 
danger. The portability of this engine 
likewise enables our gallant tars to land 
it, on the occiirrence of a fire on the 
coast where they may happen to be sta- 
tioned, and in this way they have fre- 
quently rendered moat essential service 
to the inliabitants, and been the. means 
of preserving lives and property to a con- 
siderable amount* My late much es- 
teemed friend, the Hon. Wm. Pleace, had 
the greater portion of his valuable stores 
in Prince Edwards's Island, N. A., saved 
from total destruction by the gallant crew 
- of H. M.'s frigate, the Ringdove, Capt. 
Palmer, who landed their engine on per- 
ceiving the outbreak of a fire in his pre- 
mises, and aflforded such prompt and 
efiBcient aid as was not to oe obtained 
from any other source, at that time. 

Valuable as are these machines, even 
when worked by manual labour, they 
can never be nearly so eff*ective as those 
impelled by all-powerful, untiring steam; 
and I sincerely trust, that no steam-ves- 
will be hereafter sent to sea without some 
hydrauhc machinery on board, capable 
of affording the protection so essentially 
necessary to this class of vessels. 

The adoption of this simple and com- 
paratively inexpensive j)lan, would con- 
vert every steam-boat, in case of need, 
into a powerful and useful steam fire- 
engine — an acquisition wherever it went. 
I remain, Sir, 

Yours rej^jectfully, 

Wm. Bad m ley. 

London, July 1, 1837. 

whewell's history or the 

INDUCTIVE SCIENCES.* 

This is a highly valuable work. The 
author, wisely considering that the com- 
pass of three octavo volumes is litfle 
enough for comprehending even the 
most succinct view of the multitudinous 
facts appertaining to the annals of scien- 
tific discovery, has avoided all specula- 
tive and discursive matter as much as 
possible, confining himself closely to 
narrative, and contenting himself with 

* History of the Inductive Sciences, from the 
Earliest to the Present Times. By the Rev.William 
Whewell, M.A., Fellow and Tutor of Trinity Col- 
lege, Cambridge, President of the Geological Society 
of London. In three vols. London, 1^37. Pmkers 
8vo. pp. 473, 646, 636. 
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reiferrui^ the mader> who may wish for a 
fuUer discussion of certain subjects, to 
another work, which he informs us has 
already made some progress on its way 
to the press, devoted exclusively to the 
Philosophy :of Inductive Science. The 
course pursued as a most judicious one, 
and probably the best that could be 
adopted, if not to please all parties, to 
OjSend none. It would be well if the 
theorist could always be kept perfectly 
distwct from the historian. 

Mr. Whewell does not think it neces- 
sary to go back to any earlier period 
than that of the Gbreek school philoso- 
phv, and seems inclined to regard the 
fatner of historians, Herodotus, by virtue 
of his reasonings on the rising of the 
Nile, as the father also of inductive phi- 
losophers, although only, of course, in 
the same sense tluit '' the child is father 
to the msjxj' His first book is occupied 
solely by a general exposition of the scho- 
lastic philosophy, and the causes of its 
failure ; the second embraces the history 
of the earliest stages of hydrostatics^ 
(^ics, and hanucoucs ; while the third 
is devoted to the most perfect of the 
sciences of antiquity, — ^astronomy^ be- 
fore, durmg, and subsequent to the 
memorable epoch of Hipparchus. In 
book fourth, the reader finds he has 
sL^t through the long and dreary night 
of faarbaiiBm,,and is awakened to heboid 
the dawn^jof science in the middle ages. 
It is, p^haps, in this part of his work 
that Mr. Whewell most departs from the 
strictly historical line he had marked 
out for himself, and indulges to the 
greatest extent in critical digression. 
Thus, we have separate chapters as- 
signed to the consideration of the " In- 
distinctness of Ideas," the " Commenta- 
torial Spirit," the " Mysticism," and the 
" Dogmatism of the Middle Ages;" and, 
finally, another on the " Progress of the 
Arts" in the same period, on which we 
shall beg leave to ofier a few observar 
tions. 

The tone of the chapter is altogether 
apologetical. As if feeling that the pre- 
ceding ones, contained too sweeping a 
denunciation of the sci^ice, or the want 
of science, of the era in question, Mr. 
Whewell proceeds to observe — 

" The accusation of injustice to the state 

of science in the middle ages, if we were to 

^terminate our survey of them with what has 

hitherto been said, might be urged from ob- 



vious topics. How do we reeogflize, it might 
be asked, in a picture of mere eonlosiofittid 
mysticism of thought, of servility and deg- 
matism of character, the powers and aoqinre^ 
ments to which we owe so many of the int* 
portant inventions which we now enjoy?' 
Parchment and paper, printing and engrnv* 
ing, improved glass and steel, gunpowder, 
clocks, telescopes, the mariner's compass-, 
the reformed calendar, the decimal rota- 
tion, algebra, trigonometry, chemistiy, 
counterpoint, which was equivalent to a 
new creation of music ; — ^these are all pos- 
sessions which we inherit from t^utt wlu^ has 
been so disparagingly termed fiie stationary 
period. Above all, let us look at the monu- 
ments of architecture of this period,^-4^ 
admiration and despair of modem architects, 
not only for their beauty, but for the skill 
disclosed in their constrtt<^ion. With aU 
these evidences before us, how can we 
avoid allowing that the masters of the mid- 
dle ages not only made some small progress 
in astronomy, which has, grudgingly as it 
would seem, been admitted in a fbrmer 
book; but also, that they were no small 
proficients in other sdences, in optics, m 
harmonics, in physios, and, above fldl, in 
mechanics ? 

** If, it may be added, we are allowed in 
the present day to refer to the peiiedaoB. ef 
our arts as e^enoe of the advanced state 
of our physical phUosopfay ; if our 8tea!m<» 
engines, our gas UlunUnation, our buildings, 
our navigation, our manufactares, iu« dted 
as triumphs of science ; shall not prior in- 
ventions, made under far heavier ^advan- 
tages, — shall not greater works, produced 
in an earlier state of knowledge, also be 
admitted as witnesses that the middle ages 
had their share, and not a small or doubtful 
one, of science ? 

** To these questions I answer, by distin- 
guishing between art and science- in that 
sense of general-inductive systeniallo trudi, 
which it bears in this work. TV> separate 
and compare, with precision, t^ese twe pMK 
cesses, belongs to the phUosophy of'indttc- 
tion, and the attempt must be reserved for 
another place ; but the leading -differenees 
are sufficiently obvious. Art is pmoticsl, 
science is speculative ; the former is seen m 
doing, the latter rests in the contemplation 
of what is known. The art of the builder 
appears in his edifice, though he may aever 
have meditated on the abstract propositions, 
on which its stability and stren^ depend. 
The science of the mathematical mechanician 
consists, in his seeing that, under certaiii 
conditions, bodies must sustain each ol3iers* 
pressure, though he may never have appli^ 
his knowledge to a single case. '^-'' 

'* Now, the remark wMch I have to inak^ 
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Mi'tbii $aa «U oases, the arts are prior to the 
flcdbted. gciencea. Art is the parent, not the 
piegjeay, of acie&ce ; the application of prin- 
eifiktk to practice forms part of the prelude, 
aai;weU.as of the sequel, df theoretical dis- 
ooveliy. And thus the inventions of the 
middle aipes, whieh have been aboye enume- 
cafeed, though at the present day they may 
bftp#0tions of our sci^ices, are no evidence 
tbfttthe sciences then existed; but only, 
that tiiose powers of practical observation 
andpraotieal skill were at work, which pre- 
paite the way for theoretical views and scien- 
tifie discoveries* 

** It may be uiiged, that the great works 
of art do virtually take for granted princi;* 
pies of science; and that, therefore, it is 
unreasonable to deny science to great artists. 
)t may be said, that the grand structures of 
Cologne, or Amiens, or Canterbury, could 
not have been erected without a profound 
knowle(%e of mechanical principles. 

** To this we reply, that ^ueh knowledge is 
manifestly not of the nature of that which we 
eaU science. IfthebeautifiilandskU&ilstruc-i 
laura of the middle ages prove tiutt mechanics 
then existed as a science, mechanics must 
have existed as a science also among the 
builders of the Cyclopean walls of Greece 
and Italy, or of our own Stonehenge ; for 
tiie masses, which are there piled on each 
other, could not be raised without consider- 
able meohanical skill. But we may go much 
further. The actions of every man who 
raises and balances weights, or walks along 
a pole, take for granted the laws of equili- 
brium; and even animals constantly avail 
t^mselves of such princi|des. Are these, 
then, acquainted with mechanics as a sci- 
ence? Again, if actions which are per- 
fiwmed (by taking advantage of mechanical 
properties prove a knowlec^e of the science- 
of mechanics, they must also be allowed to 
prove a knowledge of the sdence of geome- 
try, when they proceed on geometrical pro* 
perUeSk But the most familiar actions of 
men and animals do this. The Ejacureans 
held, OS Produs informs us, that even asses 
knew that two sides of a triangle are greater 
than the third. They mi^y be said to have 
a practical knowledge of this ; but they have 
not, therefore, a science of geometry. And 
in like manner among men, if we consider 
the matter striotiy, a practical assumption 
of a prineiple does not imply a specuUtive 
knowledge of it."— Vol. i. p. 3S1. 

Now^ to most of this reasoniug we 
deiiiui> and to no part of it more strong- 
ly than that which asserts the barren 
and useless character of "science," — 
most useless and most barren, indeed, 
if> as Mr.. WheweiL is of opinion, it 



merely ^'rested in the coHtemplation of 
what was known,^* and added nothing' 
to the eioating stock of knowledge. A 
"mathematical mechanician" maj^ '^nerer 
have applied his knowledge to a single' 
case," but it is quke fair to suppose, 
that, if he did so apply it, he wouhl be 
aide to suggest sometjiing new to tho 
builder who proceeded hy what is signifi- 
cantly called " the ruk of thumb;" This 
ie what the whole question hinges upon. 
The defenders of the middle ages assert, 
that the monummts of art they have 
left behind could not have been pro- 
duced without the aid of the lights wfaidi 
science gives. Mr. WheweU replies by 
propounding that science never lends 
any assistance to art, but oontents itself 
with gazing on its productions; and 
hereon issue is joined. 

"Art is &e parent, not the progeny, 
of science:" gninted; but, in its turn, 
science gives birth to art of a higher 
grade. So experiment must always pre- 
cede theory; but theory would be of 
mighty littk impOTtance if it came only 
after experiment had been exhausted. 
If Mr. WheweU were able to shew that 
the arts had always been petfected be- 
fore the foundation of the related sci- 
ences, the fact would be oonclusiTe in 
his favour ; but this, of course, he can- 
not do, simply because it is obviously 
and glaringly not the fact. It woidd> 
on the contnirjr, foe easy to multiply ior- 
stances, especially in rsceat times, of 
gigantic strides in the arts, the useful 
arts in particular, made by the imme- 
diate agency of stacnce. As we shall 
soon see, Mr. WheweU himself alludes 
in this very chapter to some of them, and 
in so doing, neeessaiihr overturns his. 
own hypothesis. Nay, ne does so in the 
very passage before us ; *^ the appHcation 
of principles to practice," he observes, 
" forms part of the prelude, as weU as 
qf the sequel, of theoretical discovery." 
So, then, in spite of the purely contemn 
plative character of science, " meoretioal 
discovery" is to lead to practice, as well 
as to be aerived from it, — a rather strange 
admission to occur so soon after the as^ 
sertion that art is in all cases the pre-^ 
cursor of science, and never its successor. 
Does it not pretty nearly amount to U 
giving-up of our authors side of the 
question ? 

His farther ar^ments appear equally 
easy of demolition. We see no dilfir 
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cnlty in allowuag to tbe builders of StoBs- 
heage and the Cyclopean walla the pos- 
Bession of a modicum of science, al- 
though of a much lower character than 
that of the architects of the middle ages. 
We also see no difficulty in denying the 
pretensions to science of the former, and 
at the same time admitting those of the 
latter. Stonehenge demanded for its 
erection considerable mechanical skill; 
but it is not said that this skill might 
not be of the nature of that which may 
be acquired by practice alone. On the 
other hand, it is expressly laid down, 
that "the grand structures of CJologne, 
or Amiens, or Canterbury, could not have 
been erected without a profound know- 
ledge of mechanical principles.'* If so, 
why need we seek farther for proofs of 
the existence of science at the period of 
their erection ? Mr. Whewell, it is true, 
goes on immediately to observe, that 
"such knowledge is manifestly not of 
the nature of that which we call sci- 
ence j" but it would i*equire a keen eye 
to tell the difference. It is, perhaps, 
hardly possible to give a clearer defini- 
tion of science, in a few- words, than that 
it consists in a " profound knowledge of 
principles." Mr. Whewell is willing to 
concede the possession of such know- 
ledge to the medioeval architects, from 
the inspection of their woi^s : what, 
then, can be clearer than that those 
works dre sufficient evidence to prove 
the existence of mechanical science in 
the times in which l^ey were erected ? 
If more be wanting, it is easy to adduce 
it from no more remote source than the 
pages of Mr. Whewell's own production. 
The following extract will sbow, by the 
admission with which it concludes, not- 
withstaaiding the cautious wording of 
the preceding portion, that our author 
hiinself bears testimony in opposition to 
his own view of the case : — 

♦* No one who has attended to the archi- 
tecture which preTailed in England, Prance, 
aad GerBMiity, from the twelfth to the fif- 
teenth century, so far as to comprehooyd its 
beauty^ harmony, coDBiatency, and uni- 
formity, even in the minutest pvxts and most 
pbscure rektiona, can look upon it other- 
wise than as a remarkably connected and 
definite artificial system, !^or can we doubt 
that it was exercised by a class of fu*ti$t8 
who formed themselves by laborious study 
and practice, and by communication with 
each other. There must have been bodies 
6f masters and of scholars, diseiplin*, tradi- 



tions, and precepts of art. Hew these A$- 
'Sociated artists diffused themselves over 
Europe, and whether history enables us to 
trace them in a distinct form, I shall not 
here discuss. Biit the existence of a course 
of instruction, and of a body of rules of 
practice, is proved beyond dispute by the 
great series of European cathedrals and 
churches, so nearly identical in their gene- 
TAl arrangements, and in their parthnolar 
details. The question then occurs, hate 
these rules, and this system of instruction, 
anywhere been committed to writing ? Can 
we, by such evidence, trace ihe progress of 
the acieniifie ideay of which we see the work- 
infff in these buildings ?" — P. 347* 

This is surely quite sufficient, so far 
as architecture is concerned. Mr. Whe- 
well here admits all that his opponents 
are contending for, — that the architec- 
tural monuments of the middle ag«s 
prove, in the absence of any written 
evidence, very considerable pretenaioiis 
to science on the part of thdr con- 
struetors. At one tune, he seenm- dis- 
posed to deny that any such thing ean 
be proved by anv such means ; but in this 
passage we find him distinctly speaking 
of the "scientific idea," of which "we 
see" the working in existing remains. 
It is possible, then, to infer the exist- 
ence of science from other sources than 
direct historical record ; it is reasonable 
to infer that a work requiring a profound 
knowledge of mechanical principles mjuet 
have been guided by a " scientific i^lea," 
and that that "scientific idea*' mu/st 
have left some trace of its "working" 
This is quite enough, as fax as architec- 
ture is concerned ; and «« t(«o difice 
omnes. 

But Mr. Whewell is of o^niooi, not- 
withstanding, that, if we allow the builder 
of Canterbury cathedral to hare been a 
scientific character in his d&y, we cannrot 
stop short of acknowledging the claims 
of every jackass on a common to the 
same distinction ! Logic must certainly 
be at a low ebb at Cambridge, tvhen a 
proposition so ridiculous as this can.be 
put forward with even the semljlaace of 
gravity, by one of the professors of ^he 
university. Can he xeaMy .perqeive no 
difierenoein the quanlitynandj quality, .of 
mind necessary io . enable a iidonkey /io 
find the i?iear^t wayto^ a biandle o£ Iwiy, 
and that required for the d^i^p' and 
e^tecution df a beslutiM arid «om|Jliotfted 
stnicture; like one of our grand ©bthic 
cathedrals ? By the *ame rale, ft*r ahi- 
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mal of the same order would very appro- 
priately fill a feUow's seat at college, or 
the presidential chair of the Geological 
Society. But this is all mere *'mid- 
eummer madness,'* a specimen of absurd 
quibbling and fruitless trifling, which is 
sadly out of place where it stands. The 
actions neither of the ass nor the tumbler 
are supposed to be founded on a " sci- 
CKiitfic idea," or to result from a " pro- 
found knowledge of mechanical princi- 
ples :" according to Mr. Whewell's own 
admission, the labours of the architect 
of the middle ages are so founded, and 
do so result; and herein is difference 
enough, and to spare, between the cases, 
'— auite sufficient, at the very least, to 
make the pages devoted to the compari- 
son fully as worthless as waste paper. 
By the same mode of reasoning (it might 
as well be christened at once the asinine 
mode) all the pretensions of modem, as 
well as ancient, science, maybe disposed 
of in the most easy and comprehensive 
style. Is the proficiency of the age in 
chemistry spoken of ; why, your jackass 
goes into the shade on a hot day, and so 
shews he is aware of the difference be- 
tween heat and cold ; is he therefore an 
adept in the science of chemistry ? Again, 
we think we may be proud of our know- 
ledge of hydrostatics. No such thing ; 
every- jackass takes advantage of its prin- 
ciples every time he drinks water from a 
pond ; ergo, wherem does he differ from 
a Telford or a Rennie ? The argument 
is wide enough in its sweep to take in 
tJic whole circle of the sciences. 

Our author is as severe on the scien- 
tific pretensions of our own age, as far 
as they are connected with the arts, as 
on those of past times. He observes— r 

"As to that part of the objection which 
. wa^ stated by asking why, if the arts of our 
aje prove its scientific eminence, the arts of 
the middle ages should not be received as 
proof of theirs ; we must reply to it, by giv- 
ing up some of the pretensions which are 
often put forwards on behalf of the science 
of our times. The perfection of the me- 
chanical and other arts among us proves 
the advanced condition of our sciences, only 
In BO far as those arts have been perfected 
by the applicatioB of some great scientific 
truth, with « clear insight into its nature. The 
greatest improvement of the steam-engine 
was due to the steady apprehension of an 
■tmological doctrine by Watt; but what 
distinct theoretical principle is illustrated 
by ths beautiful manufactures of porceUin, 



or steel, or glass.' A chemical view of 
these compounds, which wouid explain the 
conditions of success or failure in their 
manufacture, would be of great value in art, 
and it would also be a novelty in chemical 
theory ; so little is the present condition of 
these processes a triumph of science shed- 
ding intellectual glory on our age. And 
the same might be said of many, or of most, 
of the processes of the arts as now prac- 
tised."~Vol. i. p. 335. 

Here we have our author divided 
against himself once more. Appareutly 
forgetting how receptly he had put forth 
the axiom, that ** science is always 
preceded by art," he talks now of arts 
which have been perfected by the £4}pli- 
cation of some great scientific truth ; so 
that the possibility of science being in 
some cases the parent of art, is very 
clearly admitted. Nay, more, we are 
informed that " the greatest improve- 
ment of the steam-engine is due to the 
steady appreciation of an atmological doc- 
trine by Watt," a substantial fact by 
way of a finishing stroke to our author's 
own art-bef ore-science theory, which is, 
indeed, treated with little respect in the 
passage relating to the steel and glass 
manufactures. According to the view 
taken by Mr. Whewell in the earlier por- 
tion of the chapter, it is in vain to expect 
a chemical theory of the conditions of 
success or failure until after those con- 
ditions have been puzzled out by the 
blind and unguided efforts of art, in the 
way of experiment. We had thought 
it the peculiar glory of the inductive 
system, that it reasoned out theory from ' 
experiment, and then tested the results 
of theory by practice; thus making 
" art" the producer of science in the 
first instance, and afterwards its produc- 
tion. Mr. Whewell, as we have seen, 
holds that " science" is always the pro- 
geny of "art;" yet, in this one short 
extract, we find nim not only bringing 
forward (in the steam-engine) a case in 
point of "science" being the producer 
of " art ;" but talking of the advantages 
which a desiderated novelty in chemical 
theory would bring to the practice of 
some of our most extensive manufac- 
tures. Surely there is here no small 
degree of inconsistency ! It must be al- 
lowed, that if the manufactures alluded 
to be in so deficient a condition, it is 
any thing but wise to thrust them for- 
ward in proof of the scientific attain- 
ments of our own time: but, according 
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to Mr. Whew^U's brood principle, it 
would be Just tbe same if all its pro- 
cesses were perfect. Perfect or imper- 
fect, science would have to bear no por- 
tion of either praise or blame, in virtue 
of its purely *' contemplative*' character. 
Mr. whewefl plays into the hands of his 
opponents, when he adduces the " pre- 
sent condition*' of certain processes, as 
affording no "triumph" to the "sci- 
ence" of the age, for this is admitting 
what they contend for, i. e. that the state 
of science may be shewn by the state of 
the relative arts. The glass manufac- 
ture of the present day, it appears, is 
conducted in ignorance of the principles 
on which it depends ; it would conse- 
quently be strange, indeed, to point to 
it as a proof of the progress of science 
in our own times ; but the architecture 
of the middle ages betrays, in the monu- 
ments, which remain to us, a " profound 
knowledge of mechanical principles ;" 
and it therefore seems quite reasonable 
to adduce those montunents in proof of 
the "intellectual glory" of the period 
which called them into existence. Where- 
ever the arts have arrived towards per- 
fection, it is at least presumptive proof 
that science has been there. 

The long digression in which we have 
indulged leaves us only room for an 
enumeration of the contents of the re- 
mainder of the work. The fifth book 
is wholly occupied by the History of 
Formal Astronomy after the Stationary 
Period, rich in details of the discoveries 
of Copernicus and Kepler. This con- 
cludes the first volume. The second 
opens with the History of Mechanics, 
including the Mechanics of Fluids ; Phy- 
sical Astronomy follows, and the Se- 
condary Mechanical Sciences, Acoustics, 
Optics, Thermotics, and Atmology, fill 
up the volume. Vol. iii. is of a more 
miscellaneous nature than the other two, 
chiefly because it has to do with more 
recent times, and with the divisions and 
subdivisions (sometimes not a little fan- 
ciful) of modem science. The "Me- 
chanico-Chemical Sciences," Electricity, 
Magnetism, and Galvanism, lead the van, 
andthe "analytical science" — Chemistry, 
comes next in order. Mineralogy, which 
Mr. Whewell designates, rather lengthi- 
ly, the " Analytico-Classicatory Science," 
occupies one book (fifteenth), and " Sys- 
tematic Botany and Zoology," another 
(sixteenth), under the head of " Classifi- 
catory Sciences.^' "Physiology and 



Comparative Anatomy" figure as ' the 
" Organical Sciences," and the work 
winds up with a chapter on the " Pake- 
tiological Science,*' — as Geologv, with 
little mercy for the jaws of tne pron 
nouncers, is cognominated. It will bei 
seen, that the matter of the book is 
much more branchy towards die end 
than at the beginning, and it b also 
(necessarily, perhaps) more difiiise sftid 
less compact ; may it be added — ^less in* 
terestinjg ? At any rate, the epochs into 
which it is divided, seem not quite of 
equal importance to those of eaiiier 
periods ; the " epoch of Young and 
Fresnell," for instance, splendid as it 
may be, sinks a Httle in comparison with 
some of its predecessors, such as the 
epochs of Copernicus, of Galileo, or of 
Newton. ^ 

ANALYSIS OF SOLAR LIGHT. 
(Prom the Franklin Journal for April). 

Within a few days past, notices have been 
circulated in the public prints that Melloni 
had succeeded in depriving the sun's rays of 
all their heat, by transmitting them through 
certain media, consisting of water and co- 
loured glasses ; and also, that Mrs. Somer- 
viUe, by means of a screen of pale green glass, 
had abstracted from them that property by 
which they darken the chloride of silver, and 
effect chemical changes. 

Whilst these results have been obtained in- . 
Europe, experiments of alike character have 
been carried on in Virginia, the event of , 
which is of far more interest to chemists^ , 
the effects being equally as certain, and the 
means being in the hands of every experi- 
menter. Dr. Draper, professor of cheriiistry 
in Hampden Sidney College, found during, 
the last year, that there are several solutions, 
which are transparent as respects the sun's 
light, yet opaque to his calorific ray ; and 
others which are transparent both to lus light 
and heat, but opaque to the chemical ray ; . 
for it does not follow, that a body trans- 
parent to light should be transparent to heat 
or the chemical rays. A solution of sulphate 
of copper aud ammonia, and a decoction of 
tannin are both transparent to the light 
of the sun, yet they are nearly opaque to, 
his heat. Nor is tiiiis condition of things, 
at all regulated by colour ; the first men- 
tioned of those substances which is blue, the 
second which is brown, and the sulphocya- 
nate of iron which is red, the chloride of. 
chromium which is green, the muriate of 
cobalt which is pink, and the bichromate of 
potassa, which is orange, though they are all 
when in solution transparent to the rays of 
light, yet are either opaque or only trans- 
lucent to the rays of heat. It has been found 
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more recently, that solutLons which are per* 
fectly colourless and clear as water, exercise 
very different functions on the rays of heat, 
and tiiough in an examination of upwards 
of two hundred and seventy such solutions, 
none have yet been found which are abso- 
hitely opaque to the rays of heat, there are 
mme which approach that condition. Vege- 
table solutions, exercise a similar influence. 
Turnsole dissolved in water when the thick- 
ness is about a quarter of an inch, permits 
only about four rays of heat, out of every 
hundred which fall upon it, to pass through : 
this is a blue solution ; a decoction of Brazil 
wood which is red, a decoction of Logwood in 
alum which is purple, and tincture of turmeric 
which is yellow, have the same effect. 

A solution of the chromate of potassa is 
nearly opaque to the chemical ray, but is trans- 
parent to the rayof light, and more than semi- 
transparent to the ray of heat ; the bichro- 
mate of potassa seems to be absolutely 
opaque to the chemical ray, for a beam of 
light three inches in diameter, conveyed to a 
focus by a convex lens, after traversing such 
a solution one-fourth'of an inch thick, did not 
blacken chloride of silver in an exposure of 
fifteen minutes. All the vegetable solutions 
above named are likewise nearly opaque ; 
but a solution of the sulphate of copper and 
ammonia, when in a mass thick enough to 
stop almost all the rays of light, is freely 
permeated by the chemical rays. It is 
curious that several yellow metallic solutions, 
as the chloride of gold, thie chloride of pla- 
tinum, the permuriate of iron, and the 
hydrosulphate of lime, act about as power- 
fully as the chromate of potassa, but this 
pecular tint is not always effectual in pro- 
ducing this result, for the yellow oil of tur- 
pentine, and the yellow ferrohydrocyanate 
of potassa, fail to prevent the blackening of 
the chloride. 

These experiments therefore decide the 
question of the separate eidstence of calorific 
and chemical rays in solar light ; they also 
enable the philosophic chemist to insulate 
each ingredient, and operate upon it by itself, 
a matter of the utmost importance in the 
investigation of the properties of light. 

ON THE CALCINATION OF ORES. 

A most simple method for effecting this 
process is practised at the ^ron works in 
Staffordshire, as well as at some of those in 
Scotland and Wales. It consists in spread- 
ing the ironstone intended for calcination 
Over a bed of coal about a foot in thickness, 
adding occasionally a layer of small coal, until 
a heap is raised about eight or ten feet in 
height, and fourteen or fifteen in diameter ; 
the fire is then lighted, and the operation 1^ 
to itself without any farther attention. The 
open fires vary, however, in their form. 
Another, and more economical mode is used 



in South Wales, by whidi the refuse coal and 
coke are consumed in ovens or kilns, con* 
structed for the purpose. 

The form of the interior is, usually, a 
reversed cone or pyramid ; those which ap- 
proach to an oval being also held in much 
esteem. The operation is easily conducted. 
The oven, or kiln, being first charged with 
coal and ironstone but not entirely filling it, 
when the fire begins to reach the upper part, 
small coal is thrown on alternately with the 
ores, until the lain is fiUed. The lower part 
is then drawn out and left to cool, as in Ume 
burning ; the kiln is recharged, and the pro- 
cess continued indefinitely. 

In Wales it is generally contrived to erect 
the blast furnaces on the side of a hill, and 
the calcining ovens are built on a terrace 
surrounding it, to the height of the furnace 
mouth : the time for the operation is regu- 
lated so as to keep a supply only to the 
quantity required for smelting. At New- 
castle-on-Tyne a similar method is practised, . 
but the fuel consists of small coke. 

At Bradford the ovens are rectangular, and 
about twenty -five feet in depth, fourteen 
long, and five wide, in the upper part ; towards 
the middle it takes the form of a truncated 
pyramid, whose base is about twenty inches ' 
diameter: small cdke is used here also: at 
other works in the same vicinity, the ovens 
are of a similar shape to the furnaces, and 
about fifteen feet in height. These dimen- 
sions are, however, exceedingly variable, both 
in different counties, and some times in th» 
same establishment. 

At Pouldice, in Cornwall, the tin ores are 
roasted, to facilitate the subsequent separa- • 
tion by washing. The furnaces for this 
purpose have a fire place about one foot by 
four feet, on the same level as the part 
destined for the ores, and only separated from 
it by a course of bricks placed flat ; the fiir- ' 
nace bed is about nine feet six inohes by 
eight feet ; the height of the roof one foot ; its 
course nearly horizontal. In the front of the 
arch, near the door, is a vent, which after 
rising vertically, takes a course nearly htni* ' 
zontal, and.disdiarges itself at the distance 
of a quarter of a mile into a large chimney, 
the upper part is formed of flatstones> which 
are easily removed for the purpose of clearing 
out the arsenic acumulated on its sides,., 
which is sold for 10s. per ton: on the outside , 
of the furnace is, also, a projecting or forge 
chimney, rising about fifteen feet. Similar 
precautions, favourable to the heUth of the 
workmen are in use in all thfe tin works' 
throughout England, which have not yet been 
introduced into Germany. The charge of 
this furnace is six cwt., requiring li bushels 
of charcoal to each roasting ; this is, however,* 
variable, as well as the dm-ation of the pro* 
cess, according to the nature of the mineral 
acted upon. 
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Arteman Wells.— la. the tertiary basin of Per- 
pignan and the chalk of Tours, there, are subter- 
nmeap waters^ which have an enormous upwftrd 
pressure. The water of an Artesian well in Rou- 
sillon, riaes from thirty to fifty feet eibove the, surface. 
At Perpignan and Tours, M. Arago states, that the 
water rushes up with so much force, that a cannon 
ball placed in the pipe of an Artesian well is in- 
stantly ejected by the asoending* stream. In Lin- 
colnshire, where wells of this description have been 
long fully as common as in Artois (whence the 
name Artesian) they are very characteristically 
called Blow Wells. 

Rival to the Hot Air Blast.— U. TeploflF, of the 
Russian Mining Corps, states (Annales des Mines) 
that in the smelting furnaces of the Ural, where 
the quantity and velocity of the blast are properly 
regulated J 1.4 of pig iron is obtained by one of 
charcoal fuel, while in other furnaces they obtain 
bat 4 and 6 by the same consumption of fuel. The 
velocity of the blast being increased, the heat within 
is increased without a corresponding consumption 
of fuel. In an experiment made by order of the 
government, it was found that one hundred cubic 
feet of air, under a pressure of two inches of mer- 
cury, produced the same effect as two hundred 
cubic feet, under a pressure of one inch, with this 
difference, that in the latter case, twice the fuel was 
consumed, which was required in the former case. 
In one furnace which is mentioned, 22,000tt)8 of iron 
were obtained in twenty-four hours, by lb*,000fc8 of 
charcoal. Previous to the due regulation of the 
draught, they consumed twice this amount of fuel 
for the game yield of iron. This economy is ob- 
tained by duly proportioning to each other the size 
of the blast pipe, and the pressure of the draught. 
The relation of these with each other varies with 
the furilace. Mr. Teploff, asserts that the results 
thus obtained exceed those with the' hot air blast ; 
but it does not appear that any comparisons have 
been made under his examination, and with the 
charcoid fuel. 

RaUwar/ Dialogue, — The follomng (it is scarcely 
necessary to say) is from the newspaper press of. 
brotherJonathan:— Two brothers recently from the 
old country, via Halifax, were lately walking up 
the Worcester Railroad, and their curiosity was 
somewhat excited by the iron tracks, but soon the 
cars hove in sight, and the following dialogue took 
place -.—Michael : Och brother, d'ye see th^ quare 
crature a coming? Patrick: Troth and I do. 
What in the devil and his grand-mother's name, 
does j,t mane? Michael: Faith an* it is not me that 
is to tell ye, but an'ye don^ stand out of the way, 
ye*ll learn quite satisfactorily, I*m thinlcing. Don't ' 
ye min* how hard he brathes— he must have been 
running right tightly for a long space. [The car 
whizzed by.] Patrick: Och, Mike we're com- 
pletely lost; for by my mother's milk, it is Hell in 
harnesst and just the sort of coach I once dreamt the 
ould devil took the morning air in ! 

Free Trade. — From Bell's Comparative View of 
the external commerce of Bengal, for the year 
1834-35, and 1835-36 (a Calcutta Annual) it appears, 
that since the abolition of the East India Company's 
monopoly, the quantity of native produce exported 
has gone on increasing till within the last year, it 
exceeded in value the total imports by I,37,87,«7& 
rupees. 

Something new to Londoners.— A Calcutta paper 
(in the Calcutta and Saugor railway interest we 



shrdwdly suspect,) informs it# readers, that '* the 
south side of the Greenwich Rjfflway is planted with 
various forest trees, and forms a delightful walk for 
tie gitixens cf London.** • - ♦ • " 

The Chemical Chair of the London University 
College, vacant through the lamented demiiie of 
Professor Turner, has been conferred on Mr.'GrataaiOy 
the Andersoniun Professor of Chemistry at Glasgow. . 
A better selection could scarcely have been made. 
Mr. Graham was first made favourably known to 
chemical philosophers by his discovery of the law 
of gaseous diflfusion. He established by well de- 
vised experiments, the conformity of gases flowing 
through minute orifices, to the universal physical 
law that determines the issuing velocities of non- 
elastic fluids. During the last five years he has 
been diligently engaged in elaborate inquiries into 
the constitution of the salts, with special reference 
to the functions of their watery element, and has 
already published some results that are considered 
by good judges to affect materially the higher doc- 
trmes of chemical philosophy. 

" Mr. Herapath" is the name of one of the disap- 
pointed candidates for the chair to which Professor 
Graham has been elected ;— and we find from some 
letters we have received, that the gentleman in thia 
predicament is generally supposed to be " Super- 
intendent General John Herapath," of railway-evi- 
dence notoriety. The fact is not so. The Mr. 
Herapath, who was a candidate for the chair in 

auestion, is Mr. Wi7«tt«» Herapath, ofBristol,oneof 
lie best practical chemists of the day, and possess- 
ing as such vei-y fair pretensions to the honour to 
which he aspired, a lover of truth and free enquiry, 
a gentleman, and (we should think) no relation, 

Shalder*s Fountain Pump. — Captain Greig, of the 
ship Caroline, in a letter dated 2ist of March last, 
states, that in a late voyage the Fountain Pump 
"was the means of saving the ship and two hundred 
and thirty souls on board." The vessel was Imso 
leaky a state, that " two seams in the bottom were 
partly left without caulking," The Captain ad^s, 
that the leather of the pump, " after serving^.j^ 
voyages between Quebec and London, does not ap- 
pear to be the least worn." 'i 

The Railroad from Havanah to Bamband, mi 
the south coast of the island of Cuba, is alread^^ln 
operation for four miles of its length, and it is-c^- 
culated that before the close of this year five leagttes 
of it will be completed. This is the first work of the 
kind in Cuba, but there are several others projected. 
The engines employed are from the manufacftcoy of 
Messrs. Braithwaite and Co., of London. 

Destructive Action of Copper on Ink.— The direc- 
tors of the Bengal Bank lately refused payment of 
a nuinber of bank notes, in consequence of their 
being without any signature. It appeared that they 
belonged to a Hindoo, who had kept them in a cop- 
per box. He asserted, that they originally possessed 
the signatures of the director, comptioller, cashier, 
&c., but that they had disappeared— he could not 
tell how. Mr. Prinsep, conjectuniig that the ink 
had been acted on by the copper of the box in which 
the notes were kept, placed a paper written upon 
with English ink between two pieces of copper. 
After a short space of time, he found that the cop- 
per had decomposed the ink, and that the writing 
vfsa completely effaced. He concluded that the 
statement of the Hindoo was correct, and recom- 
mended the bank not to reAise payment. The same 
destructive action is stated not to take place when 
China ink is employed. 
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WOODHOUSE S NEW ROTARY ENGINE. 

Sir, — ^The numerous doubts which 
have been expressed by scientific men as 
to the practical advantage of giving a 
rotative action to steam ponver, are well 
calculated to damp inventive enterprize; 
yet such is somciimes the persevering 
incredulity of individuals, that notwith- 
standing all these doubts, the hope of 
success has not been subdued. 

The advantages of reducing the bulk 
of the machinery in the case of locomo- 
tive engines, and affording a more ready 
application of power toitJiout strain, may 
in aU likelihood^ form sufficient induce- 
ments to perseverance ; suffice it to say, 
that should the following be considered, 
as any advancement towards the attain- 
ment of the desired object, it is much at 
your service. 

I am. Sir, 

Yours respectively, 

J. WOODHOUSE. 

KHburn, June 28» 1837. 

Description. — ^The following are the 
probable advantages likely to be ob- 
tained by the use of a macnine, such as 
is hereafter described: — 1st, a direct ro-. 
tary movement; 2nd, an equalization 
of power; 3rd, velocity more readily 
obtained ; 4th, bulk of machinerv much 
reduced ; 5th, concussion avoided ; 6th, 
facility of reversing the movement. 

The Parts of the Machine are simply as 
follows, — In fig. 1., I is a central or fixed 
axis, through which the power is admitted 
and discharged ; ii., a cyhnder ; iii., dia- 
phragm plates, or sHdes; iv., an ex- 
centric guide ; v., a cogged wheel, which, 
being affixed to, revolves with, the 
cylinder; vi., bearing cranks and rods; 
and VII., working axis. The last, viz., he 
working axis, it will readily appear, may 
be placed in any part, or two or more 
may be applied as found needful. 

When power is applied through the 
axis I., the pressure forces itself against 
the abutment and other parts, but as the 
abutment is fixed, it affords a permanent 
resistance either way; the power then 
in its effort to escape, presses also against 
the diwhragm plate, which, as it laps 
within me cheeks of the cylinder, and is 
otherwise connected, causes the latter to 
revolve with the cogged wheel, the pinion, 
and the working axis. This rotary move- 
ment causes the reciprocating action of 



the diaphragms, whereby each alternately 
closes tne chamber of the cylinder against, 
the power, before the discharge of the 
other. Connected with a spare crank 
are two slides or rollers, which traverse 
the excentric guides ; these, again, are 
connected with a rod and slide, that bed 
into grooves on each cheek of the cylin- 
der; from this slide a rod is attached, 
passing through small packing boxes 
(iig. 2) into the diaphragm case, and at- 
tached to the diaphragm plate. The 
movement of the whole is thereby so 
connected, that it is impossible to throw 
it out of gear, however rapidly the ma • 
chine is worked. The object of having 
the cases to the diaphragms is, that by 
their use, a large portion of friction is 
avoided, as they do not require packing, 
and slide up and down the cheeks of the 
cyhnder free. 

. It may be objected that there will be a 
waste of power occasioned by the ma- 
chine being continually in force, but 
the inquiry at once suggests itself — will 
not. the velocity be thereby augmented, 
and if so, a grand purpose gained ? The 
expansion of steam within a cylinder can 
only, after all, be a dimunition of its 
power; ergo, a machine that does not 
Inquire such accomodation to its defects, 
may claim consideration for utility, and 
even superiority, for many purposes. 
Waving the objection, however, this 
machine can also meet with like accomo- 
dation, if such were recpired, and the 
power be partially, or entirely shut off at 
each stroke. An equable motion is at 
all times desirable ; to avoid concussion 
is a rehef to the boiler and all parts of 
machinery, — in the case particrdarly of 
locomotive engines. Few have been long 
on board a steam packet, and not ob- 
served the trembhng, occasioned by un- 
equal force of the machinery — the im- 
mense strain also upon the axis, which 
the crank action occasions by the move- 
ment of the framework connected with it. 

Fig. 1, illustrates the principle of the ma* 
chine; the cheek of the cylinder beiiw 
removed. The abutment is here seen, with 
the friction plate ; similar ones are also 
placed at each end. A small quantity of 
packing may be placed at the bottom of 
the groove, but the plates, if well made, 
will not recjuire it. The broad surface 
is kept against the surface of the cy- 
linder, by the pressure of steam, as 
well as by its own gravity, — and its wear 
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will improve its cofrect action. Thfc 
diaphragms require no packing whatever; 

Fig. 2. 



the groove in the cheek of . the i^Mnder 
(fig. 4), if made true, will, whenthe jdate 
or slide flaps upon it with pressure, pre- 
vent the escape of power, and the guidte 
rollers will keep them well pressed upon 
the central axis ; springs may be intro- 
duced if requisite, still further to regu- 
late this pressure. 

Fig. 2 is a section of the cylinder, &c. 
showing the roller and rods connected 
with the diaphragms, and the way they 
lap in the grooves of the cylinder. 

Fig. 3, the eccentric guide, and me- 
thod of constructing the two semicir- 
cular sections and the connecting pieces 5 
by this means an eccentric of any di- 
mensions may be made mathematically 
true. 

Fig. 4, a section <^ the cylinder cheek, 
with the groove upon which the dia- 
phragm rests when in action, and the 
outer groove in which the sHde moves, 
that steadies the diaphragm rod. 

As there may be many purposes to 
which this machine would be applicable, 
the frame work can be variously modi^ 
fied. For instance, should a locomotive 



Pig. 3. 
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rail-road engine be. fitted with one, the 
two axes may form those for the wheels, 
and be simultaneously acted upon with- 
out further means; m which case the 
machine will be central, in the caniage, 
and present no unsightly appearance. 
. As regards originality, the whole is to 
me new; but as the road has been 
traversed by numerous aspirants, there 
is little doubt but that many old features 
may be recognized. ITie principal claim 
will rest upon the excentric guide ; and 
the method of connecting the rollers to 
the diaphragm plates — by means of which 
a reciprocating action is mvariably main- 
tained, and the possibility of derange- 
ment avoided. 

In a model at the Adelaide Gallery, the 
diaphragms are not incased, the result 
is, an increase of friction ; the area of the 
plates are each 6.18, — ^yet a power of 
8lbs. to the inch would overcome the 
whole friction, and were they incased 
and the friction avoided, 3lbs. per inch 
power would overcome all that remained, 
and all power above that would be 
available. It will be observed that the 
model is not mathematically true, which 
operates very much against it, and m- 
creases friction. 

The comparative lineal friction of a 
10-horse engine, with that of a recipro- 
cating of the same power, is for the 
former 142.81, and for the latter 146.72 
inches, consequently, the proportion is 
in favour of this invention. I should 
rejoice in the opportunity of fair com- 
petition, and if a machine were well manu- 
factured, I think there can be Kttle doubt 
of its success. — J. W. 



MR. UTTING's ASTRONOMICAL TABLES. 
— ^TO A SCOTCH DOMINIE. 

Sir, — In your remarks on my letter 
(vol. xxvii, page 146) you seem much 
interested in Frofessor Struves' observa- 
tions on the planet Saturn and his ring, 
and on Jupiter and his satellites. You 
observe that different telescopes give dif- 
ferent results. Very true, but you must 
be ignorant both of the nature of the 
instruments and their use, as well as of 
the doctrine of chances, to suppose for 
a moment, that two sets of observations 
would come out independently of each 
odier, similar to those given by the Pro- 
fessor. Now we have eleven distinct 
observations out of the sixteen results. 



each of which is given to the onetkf^ 
sandth part of a second ; and if we-aUdw 
that an observation may be correctly 
made to the one tenth part of a second 
(which is nearer than any instrument 
will give it correctly), there is is then a 
chance of one hundred to unity, that they 
do not come out the same in two' obser- 
vations ; and the improbability, is all but 
infinite, when the eleven different obser- 
vations are combined. The improbabi- 
lity that a constant difference should ob- 
tain between two sets of observations 
made with different instruments, ia 
greater than that two sets of observa- 
tions should come out precisely the same 
when both sets are made with the same, 
instrument. I need not, however, make 
any farther remarks on this subject, as 
it amounts almost to an impossibility. 
It appears perfectly evident to me, that 
the difference between the results wasi 
intentional, and not produced by chance. 
The alteration of one letter, will, per- 
haps, render the title of these observa * 
tions more consistent, i. e. for '" deduced'* 
read reduced. As it would be from a 
much greater number of observations, 
that the Professor found that the micro- 
meter gave the diameters in the first in- 
stance, too large; and of course, the 
second set of observations, so called, 
would be reduced from the first, as 
" resulting from a much greater number 
of observations.^* But that the two sets 
of observations were independent of 
each other, I deny in toto. 

You then proceed to test the length' 
of my tropical year by metamorphosing- 
my periods from days, hours, minutes, 
&c., into days and decimals! Now, if 
you will give me leave, I will substitute 
my own numbers as follows : — 

days hn. mia Mc. days hn. mio. sec. 

27, 7, 43, 4.7129X29, 12, 44, 2.854/ 

days hn. rain. sec. " 

2, 5, 0, 58.1418 
= 2360584^7129 X 2551442^8547 . 
190858".1418 

days hrs. min. sec. 

= 31556929".8844 = 365 5 48 49.8344, 
which is less by .00 11 of a second, than 
stated in my first table (vol. xxvi, page 
378) owing to the periods of the moon 
containing only 27 and 29 days, whereas, 
that of the earth contains 365. Conse- 
quently, the decimals of a second in the 
moon's periods ought to be extended to 
five places, in order to bein/^ out the 
earth's period correctly to four places 



Digitized by LjOOQIC 



A FEW WORDS TO NAUTILUS A»D MR. MACKINTOSH. 



£45 



of decimals: the earth's period being 
,U{ward8 of twelve times greater than 
Jhose of the moon from which it is de- 
duced; a nearer coincidence cannot there- 
fare be expected. You, according to 
your system of computation make the 
difference .4426 parts of a second, in- 
stead of .0011 as above stated, your 
difference being 400 times greater than 
it is in reality. 

You next proceed to test the periods 
of the earth and Venus, and make the 
synodical period* 583 days 22 hours 6 
minutes 9-216 seconds. The period ob- 
tained from your own figures, comes 
put 9.204 seconds, a small mistake in 
your calculation of .012 of a second only. 
But this, however, is a greater error than 
you are likely to discover in my tables. 
In finding the tropical periods of the 
•arth, you made use of the moon's trO' 
pical and synodiccd periods. On what 
authority did you take my tropical pe- 
riods of the earth and Venus, and con- 
vert them into days and decimals, and 
then apply your own numbers for the 
difference of time, occasioned by the 
precession of the equinoctial points, in 
order to convert the tropical into siderial 
periods ? Whereas, you had the tropical 
periods of the planets^given in Table I. in 
d^ys, hours, minutes, &c., and which 
you ought to have used instead of the 
8iderial.t Was it not as easy to reduce 
the same to seconds, as to convert them 
into days and decimals, and then from 
tropical to siderial periods ? Or did you 
adopt this plan in order to embarrass my 
cakulations ? Or to make the discre- 
pancies more apparent? If so, you have 
mussed your mai'k , for this time. My 

* Using the tropical periods from table 1, reduced 
to seconds, the synodic period of the earth and 
Venus comes out,=583 days 22 hours 7 minutes 
52.^75 seconds, and the number of synodic revolu- 
tions In one cotiiunction of the sun, moon, planets, 
&c.,» 156940. 

t "A Scotch Dominie'* has here fallen into an 
error by substituting the siderial for the tropical 
periods, as I never contended that If the sun, moon, 
planets, &c. were in coi^unction, that they would 
a^i^in. he in conjunction in the same point of the 
eliptic, or with the same fixed star. 

V The tficnlar precession of the equinoctial points 
at.th^ present time is, 1 deg. 23 min. 80 sec. The above 
period contains ten revolutions of the precession, 
with a mean secular motion of 1 deg. 26 min. 5 
sec. in a. century ; hit J cannot at pretent sti^e 
whether this comes within the limits of the secular 
variation. If so, the siderisil periods of the planets 
will coataln ten revolutions less, and- the tropical 
periods of the satellites, ten revolutions more than 
are given in in the above tables." Vide vol. xxvi., 
page 37ft--J. \ 



computations are open to investigation, 
but let it be done fairly, and I fear not 
the result, as my numbers are all given 
to the nearest unit in the last decimal 
place. 

I am. Sir, yours, &c 

J. Utting 

Lynn Regis, July 10, 1837. 



A FEW WORDS TO NAUTILUS AND MR 
MACKINTOSH. 

Sir, — I have a very short answer to 
give to your correspondent Nautilus, 
although he has thought proper in your 
last number to give a diagram in expla^ 
nation of his geographical primer. I stUl 
adhere to my former statements. In- 
deed, far more has been already ad- 
vanced upon that subject than was ne- 
cessary ; we cannot agree, and it is not 
absolutely necessary that we shoidd. 

I perceive a controversy is about to 
take place upon a far more important 
subject between Nautilus and O. N., 
relative to the possibihty or impossibity 
of the astronomical question proposed 
by Nauticus. I have not yet found lea- 
sure to examine the solution which 
Nautilus has given for the question, in 
^our last number ; and, although I ikd, 
it would be unfair to both parties to 
give any opinion on the subject. O. N., 
however, I conceive is bound to make 
good the truth of his assertion. One 
parting advice I shall give Nautilus, 
which, I assure him, is kindly meant. 
And that is, for the future to endeavour 
as much as pos^ble to keep his temper a 
httle more un4er controul, than he has 
done in his last lucubrations : by losing 
his temper he gives his opponent perilous 
advantages over him. 

In conclusion, I beg leave to add a 
few parting words ^o my late opponent, 
Mr. Mackintosh. I have examined his 
two propositions on the composition of 
forces, and I must in truth say, I read 
them with regret ; a few more such propo- 
sitions, would, I am assured, materially 
injure the high reputation which the- 
Mechanics' Magazine has hitherto held, 
in every branch connected with scienti- 
fical, philosophical, and mechanical sub- 
jects. 

Yours, &c. 

KiNCLAVBN. 

July 14, 1837. • 
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NAUTILUS AND HIS IMPOSSIBLE 
ASTRONOMICAL QUESTION. 

Sir,— Ib this day's Number of the 
Mechanics' Magazine your fastidious cor- 
respondent Nautilus (as Kinclaven has 
named him) has made a most ill-natured 
(and as I trust I shall be able to prove, 
an imwarrantable) attack upon me, be- 
cause^ I, forsooth, told him that a cer- 
tsdn astronomical question proposed bv 
your correspondent Nauticus (and which 
iiyaestion, he. Nautilus, volimteered to 
cive a solution of) involved an impossi- 
bility; notwithstanding this kindly meant 
advice. Nautilus undismayed by my 
assertion, has treated the scientific read- 
ers oi the Mechanics' Magazine with 
what he himself calls (and which I sup- 

g«e he believes to be) a true solution. 
6 endeavours to make out that the 
stars y draconis and polaris on the 
Ist of Feburary 1837, were both on the 
same azimuth circle at London at 8 hours 
60 minutes 36 seconds Greenwich mean 
time. He has given us a fomnila for all 
questions of the same kind, but be has 
not thought proper to give us a demon- 
stration of the formula. He says, " pre- 
mising that the formula used is deduced 
from the commonest problems in spheri- 
cal trigonometry." 

- Now if I must inform Nautilus that, 
suppose we should, for the sake of argu- 
ment, grant that his formula is true; 
1^1 we ought to ascertain before hand 
(if possible) whether the question we 
twish to solve by means of that formula 
is possible or not : formulas wiU not per- 
perform miracles, or show us how to do 
that which common sense ought to have 
informed us is impossible. True, a 
stnmd formula will in most cases show 
Us the absurdity of certain probtems or 
theorms, where the thing to be done is 
founded upon either false or incongruous 
data; and had Nautilus' formula been 
worth apples of gold (or even brass) it 
ought to nave shown lum upon its arith- 
ttietical application, that tlie problem he 
Jtteant to solve was physically impossi- 
ble. And now, Mr. Editor, with your 
leave I shall endeavour to demonstrate, 
that what I have asserted is irue. Let 
P represent the north pole of the heavens, 
P polaris, D y draconis, Z the zenith of 
London, and draw the great circles P Z, 
P F, P D: and if possible, let Z F D be 
an azimuth circle passing through Z, 



and the two given stars F and D. Then 
by the question we have given, FZ^l^V, 




PD=» 38° 30', 1° 33' 18", and 38° 39^42" 
respectively; also the spherical angle 
DPF=106° 58' 30" »= to the difference 
of right ascension between the two given 
stars. From which we deduce, from the 
** commonest principles of spherical trig- 
onometry" the anfflePFD=7l° 12' 4", 
also P D F= 2° 20^38". And since the 
angle F P D is greater than P FD, hence 
FD is greater than PD- Again, in the 
triangle ZPF we find the PZF-2°21' 
9". Further, sin i (PFZ~PZF) SdT 
13' 23" : sin i (PFZ-f PZF) 55° 34' 
32" : : Tan i (PF-fPZ) 20° r 39" : 
Tan i Z F. Now, as the first and second 
terms are of the same kind, and sdso the 
third and fourth, but the second tain 
greater than the firsts the fourth term 
will be greater than the third. That is, 
i ZF is greater than 20° 1' 39" or ZF 
is greater than 40° 3' 18"; that is, ZP* 
is greater than ZP. But it has also 
been shown, that FD is greater than PD, 
much more then is Z D greater thanZP 
and PD ; that is, one side of a spherical 
triangle may be greater than the sum of 
the othw two sides, which is absurd. 
Helice,the truth of Nautilus's grand for- 
mula (or his arithmetical application of 
it) falls to the ground. 

In the above investigation, I have only 
considered the case when y draconis is 
below the pole (I mean the pole of the 
equinoctial Nautilus) which is the only 
case Nautilus himself has taken into con- 
sideration : the same absurdity, however, 
might be shown would take place when 
^ draconis is above the pole. 

Nautilus tries to rake up all he can 
against me. He quotes the following 
passage from my solution of the balloon 
question; — " O. N. had occasion to refer 
to a table of meredional parts, which 
table has generally at the head of each 
column the initials * M. P.* or * Mer. 
P.'" &c. (page 212.) 
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This is miserable criticism^ and is 
hatdly Reserving of a reply. But I must 
explain. The tables I made use of on 
the occasion, were those belonging to 
Professor Inman's Nautical Astronomy, 
and the table is headed Meridional Parts. 
The second solution of the balloon ques- 
tion is headed, " Solution on Mercator's 
Principles." Then follows what Nau- 
tilus states. " Lat. Vauxhall 51** 30' 16" 
(Mercator's Principles)*' &c. Now what 
I really did write was (for I have a copy 
of the solution by me)" " Mer. pts." Your 
compositor, Mr. Editor, I suppose could 
not make out what was meant by the 
contraction " Mer. pts", and seeing the 
article headed, *' Solution on Mercator's 
Principles," committed the above pro- 
digioHs mistake. If you should by chance 
have my letter still by you, you will find 
it is so as I have stated.* 

Again, Nautilus snarls at me because 
I happened to give both the latitude and 
longitude of the place of observation in 
the question I proposed (see No. 719). 
The longitude of the place I proposed 
(Edinburgh) being small wouldmake little 
difference in the solution ; had the lon- 
gitude, however, been great, for the so- 
lution I would have given, I certainly 
would have made it one of the elements. 
But in solutions, where it is allowed that 
two sides of a spherical triangle together, 
need not be greater than the third 
side, the longitude may be considered 
as perfectly unnecessary, — aye, and the 
latitude too. 

In my first letter in the Mechanics* 
Magazine (No. 694), I fell into an error, 
which Kinclaven first noticed, and clearly 
demonstrated that I was wrong ; I imme- 
diately saw my mistake, and lost no time 
in acknowledging it. Strange to say. 
Nautilus also fell into several mechanical 
blunders in his first letter in the Me- 
chanics* Magazine. They were pointed 
out to him by an able writer, ** S. W. S." 
of Leamington (No. 704), to which Nau- 
tilus never replied, and I believe I could 
assign two reasons why he did not. I 
shall always feel inclined to yield obe- 
dience to those whose mathematical at- 
tainments are superior to my o^ti. So 
I shall willingly do to Nautilus when I 



* We have referred to the M S., and find the fact 
to be as our correspondent suspects. The blunder 
was the compositor's.— Eu, M. M. 



find he is in that situation. But not till 
then. 

I am, Mr. Editor, 

Yours with respect, 

O.N. 

July 9, 18$7. 



THB LIGHT-POOL PIN MILLS. 

In the Vale of Rodbor<Nigh, on the 
road from Balii to ChelteiSiam, near 
Stroud, the traveller passes the Light- 
Pool Mills, where the patent solid head 
pin is manufactured on a large scale. 
The chief building is about 100 feet in 
length, and contains five floors, com- 
pletely filled with machinery. A fine 
stream of water, equal in power to forty 
horses, acting on a large water-wheel, 
sets the whole in motion ; the machines 
simultaneously performing the various 
functions with little noise or effort, while 
converting the rings of Mrire into pins, 
without the instrumentality of any manual 
assistance whatever. 

The peculiar characteristic of the solid 
headed pin is, that the whole pin is formed 
of one piece of solid metal, the head not 
being separately spun and then put on 
in the ordinary manner, but compressed 
from the sold metal into a smooth round 
shape, thus rendering it firm and im- 
moveable, and at the same time getting 
ri4 of the disagreeable consequences of 
its slipping and wounding the thumb, 
attendant upon the use of pins of the 
usual description. The metal employed 
is very hard, and thus the pins are ex- 
cecdinffly stiff and elastic, and a finely 
tapered point is preserved. 

While one combination of machinery 
is drawing forward and straightening 
the wire, and cutting it off the requisite 
length, another apparatus in the same 
machine is forming and smoothing the 
point, a third compressing and shaping 
the head, and a fourth detaching and 
drawing out the pin in its finished state, 
which then falls into a receiver prepared 
for it. No less than forty-five pins per 
minute are made by each nt^chme, and 
the whole manufactory produces the al- 
most incredible number of three millions 
two hundred thousand pins, daily, or 
exceeding nineteen millions per week 
throughout the year. 

An application was lately made to the 
Privy Council by Messrs. Tayler & Co., 
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the proprietors of the patent for this 
manufacture (the invention of Mr. Lemuel 
Wright), for an extension of the term of 
the patent, and from the evidence ad- 
du,ced on the occasion, it appeared that 
enormous sums of money, and many 
years, have heen expended in bringing 
the whole to its present high state of 
perfection. The Lords of the Council, 
who took creat interest in the machine, 
had a mpael of it worked before them, 
in order that they might actually see pins 
produced by it. An extension of the 
patent for the term of five years was 
ultimately granted : but a poor reward, 
after all, for the genius and skill dis- 
played in the invention, the capital ad- 
ventured to bring it into use, and the 
prodigious saving of manual labour which 
it has accomplished. 

Viator. 



MR. DICKSON'S METALLIC NAVY — 
UNIVERSAL APPLICATION OF IRON. 

Sir, — I have seen in your Number 
727 letters from two correspondents, 
and also a letter in Number 725, on the 
construction of ships, and their safety 
from fire, the dangers of the seas, &c. 
It certainly is no detraction from the 
merits, or patriotic views, and benevo- 
lent intentionjs, of any gentleman, that 
not knowing what has been before done 
or suggested in any particular branch of 
science, he should publish his ideas upon 
the subject, although he afterwards} iind 
they have been anticipated by others . In- 
stances of this kind are often recorded in 
your Magazine. I can assure you. Sir, 
that I have submitted a system of navsd 
architecture to government, and also to 
some public companies, by which ships 
of war, and all other vessels, can be 
built of metal ; and that they shall, on 
this plan, be cheaper, stronger (almost 
impregnable), far more durable, as well 
as safer, and Hghter, than those built of 
oak, &c. in the common way. I have 
had the honour of an acknowledgment 
of this system from the First Lord of 
the.Admnalty; but as you know. Sir, 
large bodies move slowly, and a change 
of system, like this, requires some 
time to be considered, and acted upon. 
With regard to the oxidation that will 
take place, it will not be so great an ob- 

{'ection, as an entire iron ship would be, 
)y aflfecting the compass. ITiis evil I 



have provided against ; as well as *l(te 
formation of compartments, by raemB •«€ 
water-tight bulk-heads, so that if it w^fe 
possible to force a hole through the 
sides, by striking against a rock, or 
otherwise, one compartment only wxiitki 
fill with water, and the ship would sdll 
keep a-float. 

To your other correspondents, Mr. 
Symington and Mr. Baddeley, who suf?^ 
gest making the steam-engine on board 
to pump the water out of ships, as well 
as the water in which she floats, for ex- 
tinguishing fires and other purposes, I 
beg to state that I did this twenty 
years ago ; and no doubt several such 
apparatus are now to be found. I 
can also assure you, that I have an ac- 
knowledgment firom government of be- 
ing the first to propose a steam-boat 
fire-extinguishing'enginef which would 
throw more water (in one or more 
streams) than all the fire-engines aboi^t 
London together, and with a force suffi- 
cient to throw off any roof, and stop the 
progress of any fire, within its reach. 
The invention was also applicable to 
other purposes. I first proposed some- 
thing of this kind to thQ Fire Brigade, 
when the Houses of Parliament were burnt 
down; and what has since taken place 
on this head is well known to the readers 
of your Magazine. 

I cannot refer to your pages for an 
account of my first laying down a systeni 
of building an iron navy, because it 
was before the establishment of the Me^ 
chuiilcs* Magazine, More than twenty 
five years ago I obtained a patent for 
making brewers* and distillers' utensils of 
iron (which the gas-works, &c. soon 
copied). At that time I made vessels as 
large as ships, as tuns, coolers, vats^ 
and backs, which astonished those who 
saw them. This patent, the specification 
of which was published in the Repertory 
of Ai-ts, opened such a field for the use 
of iron in architecture, &c., that many 
hundred thousand tons have been u«ed 
through it. I was jestingly told that 
when I became Lora Mayor, the iron 
masters would build me an iron man- 
sion house ! I must conclude this 
epistle with an extract from the con- 
clusion ot my specification, which 
claimed the appUcation of the invention 
to general purposes. After desci^ing 
the manner of making the things foi* 
which the patent was granted, and their 
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use m \hs construction of canals, locks, 
i^ocks, inverted arches (which consti- 
tute ships), which I then and there said, 
■* may justly be called building in iron — 
I, the said Jonathan Dickson, do hereby 
iartlier declare, that strong warehouses, 
inanufactorifis, fortified places, stately 
mansions, elegant palaces, tombs, monu- 
ments,^ churches, and other places of 
divine worship, with their steeples or 
towers, to any extent, can of the afore- 
said materials, and by the aforesaid prin- 
ciples, methods, and appUcations, herein- 
before described, delineated, ascertained, 
and made known, be permanently made, 
built, or erected, agreeably to any of the 
orders of architecture, in place of stones, 
bricks, and other terraqueous substances 
made use of the common way. In wit- 
ness whereof," &c. 

Yours respectfully, 

Jonathan Dickson. 

9, Cliarlotte-s'treet, Blackfriar's Road, 
17th July, lSb7. 

BALLOON-WAYS VerSUS RAILWAYS. 

Sir, — In all the schemes which have 
been hitherto proposed for the employ- 
ment of balloons as conveyances from 
one specified place to another, it se^ms 
to have been assumed as necessary, that 
the motive force should be contained in 
the balloon itself. To construct an aerial 
vehicle thus capable of internal direction, 
is, indeed, an object worthy of ambition, 
and the glory of it, is, 1 have little doubt, 
reserved for some individual and some 
nation in the course of the next hmidred 
years. But it strikes me that we have it 
already in our power, without any fresh 
invention, to turns balloons to infinitely 
more account than has been done hitherto. 

In many parts of the new railroads, 
where there has been some objection to 
the u$e of locomotive engines, stationary 
ones have been resorted to, as every one 
knows, to draw tlie vehicles along. Why 
might. not these vehicles be balloons? 
Why, instead of being dragged on the 
auriaee of the ground, along costly via- 
ducts, or under disagreeable tunnels, 
might they not travel two or three hun- 
dred feet high, fiy balloons, I mean, 
of course, any thing raised in the air by 
means of a gas hghter than the air. 
They might he of all shapes and sizes 
to suit convenience. 



The practicability of this plan does 
not seem to be doubtful. Its advantages 
are obvious Instead of having to pur- 
chase, as for a railway, the whole line 
of tract passed over, the company for a 
balloon-way would only ha\^ to procurfe 
those sp©ts of ground on ^hich they 
purposed to erect their stationary en- 
gines ; and these need in no case be of 
peculiar \'alue, sin^e their being a hun- 
dred yards one way or the other would 
make little difference. Viaducts would, 
of course, ne^'er be necessary ; cuttings 
on very few occasions indeed, if at all. 
The chief expense of balloons is in their 
inflation, which is renewed at every 
new ascent ; but in these balloons, the 
gas once in, need never be let out, and 
one inflation would be enough. 

These are the advantages to be de- 
rived by the proprietors of the balloon- 
way, which would, of course, be con- 
veyed to the public in the shape of 
reduced fares. But the other advan- 
tages are manifold. All who have ever 
travelled by a balloon speak with rap- 
ture of the pleasure afforded them by 
the moving panorama of the country be- 
low ; but a regret is frequently expressed 
that the car cannot be kept at a constant 
height of a few hundrea feet, in order 
to enjoy the view to greater perfection. 
This very desideratum would be secured 
in the balloon-way. With regard to 
speed, it seems probable that a rapidity 
might be obtaiined which would leave the 
highest rate of railway carriages far be- 
hind. Friction might be reduced to a 
minimum. 

I cannot conclude without expressing 
a hope that the first company which is 
formed for the purpose of constructing 
a balloon-way, will rote a handsome sum 
to the " ingenious proposer." 

Yours respectfully, 

P. P. C. R. 

July 12th, 1837. 



OLD AMD NEW FIRE-EXTINGUISHING 
SYSTEMS. — MR.BADDELEY's RJSPORTS. 

Sir, — It is a pity that Mr. Baddeley 
did. not think proper, in the first in- 
stance, to advance the true reason of hi« 
repugnance to enter the lists on the sub- 
ject of fire-insurance. If he had done 
so, he would have spared himself the 
mortification of being compelled to ac- 
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knowledge that his profession of anti- 
pathy to doing battle with a ** nameless 
•knight" was bnt a mere feint to cover 
retreat, whose real motive was the fear of 
being unhorsed and overthrown. Had 
he pleaded at once want of "energy," 
and want of " leisure," occasioned by 
incessant occupation, no true knight, 
nameless or not, would have tvished to 
take advantage of his weakness. Nor 
would the confession have been so humi- 
liating as it now appears. Mr. Baddeley 
vaunted, that if his assailant had but his 
vizor up, he would make mince-meat of 
him forthwith ; yet now he tells us his 
backwardness was occasioned by the 
want of ** energy," generated by his 
" enduring the fatigues of business for 
fourteen hours per day," a reason quite 
as good for fighting shy of an open as of 
a masked antagonist. Our friend has 
thus, by his want of candour, placed 
himself in a very conspicuous " false 
position," and there I leave him. 

Mr. Baddeley commences his note by 
reciting his charges against me, of a 
" continual mis-statement of facts ;" but, 
to my surprise, concludes it without 
pretending to point out more than one 
solitary instance; and if that be the 
strongest he can bring, what must the 
others be? The paragraph I quoted 
from a letter by " Wm. Baddeley," on 
the comparative efficiency of the old and 
new systems of fire-extinction, we are 
assured, does not relate to the new system 
at all. This is little better than a mere 
quibble. Any of your readers, by re- 
ferring back, as Mr. Baddeley rather in- 
considerately advises, to the mass of 
valuable information contained in his 
Annual Fire Reports, will at once per- 
ceive that, although the " London Fire- 
Engine Establishment" did not receive 
that name, or complete the whole of its 
arrangements, until the year 1832, the 
"new system of the fire-offices" uniting 
men and engines, and reducing their ag- 
gregate number, was in full operation 
the year before, and commented upon 
by Mr. Baddeley himself, in the extract 
given at p. 173. That extract remains, 
therefore, as germane to the matter as 
ever. Its every word bears directly on 
the question of " New System v. Old." 
** The co-operative system," observes 
Mr. Baddeley, " works exceedingly well 
for tlie insurance companies, but is not 



equally advantageous for the public 
seeing that the chance of prompt and 
effectual assistance, in case of accidents, 
mil always be in proportion to the num- 
ber of men and engines that are distri- 
buted over the metropolis:" Is it " arrant 
nonsense" to apply these remarks to a 
system, whose main feature is, that very 
" reduction in the number of men and 
engines," which Mr. Baddeley was of 
opinion must always operate against the 
interest of the public ? (and if I recollect 
aright, this reduction has been carried 
to such an extent, that there are not 
now above half the number of fire- 
engine stations that were in existence 
imder the old system). Mr. Baddeley 
has evidently changed his opinion on 
this, as on many other branches of the 
subject; then why not "make a clear 
breast" of it at once, as he seems half 
inclined to do when he alludes to his 
having written the paragraph " five years 
and a half ago." This would be far bet- 
ter than affecting to deny the identity of 
the " new system" of 1832 with that of 
1831, of which it is merely a revised and 
and improved edition, with a fresh title- 
page. 

On every other point but this, Mr. 
Baddeley leaves me in undisputed pos- 
session of the field. Not one word has 
he to say in explanation of the awkward 
fact, deduced from his own Reports, 
that the number per annum of serious 
fires has increased, under the vigilant 
superintendence of the day-and-night 
Fire-Brigade, from fifty-six to one hun- 
dred and thirty seven (vide vol. xxvii. 
p. 36) ; not one syllable does he offer, to 
account for the hundred per cent, in- 
crease of fatal fires since the improved 
system has come into full operation; 
nor does he touch, even for a moment, 
on that strange realization of the fondest 
anticipations of the friends of the new 
system, — the very remarkable increase 
in fires of first-rate importance and ex- 
tent ! Above all, he makes no attempt 
to reconcile his own assertion (vol. xxvii. 
p. 227), that " every nerve has been 
strained to render the Fire-Engine Es- 
tablishment as efficient as possible" with 
the position laid down by himself a week 
or two previous, that "the public will not, 
as P. R. states, * be led to suspect,' but 
if they view the case aright, will positively 
know, * that it is not the insurance corn- 
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-panieB* interest that property should be 
secured agamst calamity by fire' (at 
/THAiR expense) * bcyond a certain ex- 
tent ;' that is, beyond the extent of their 
own liability"— (Vol. xxvi. p. 158.) The 
twnission of these few points detracts a 
little from the completeness of the 
" reply/' 

In conclusion, allow me to hope that 
Mr. Baddeley will not for the future, as 
he seems too apt to do, consider any re- 
marks applying only to his character of 
contributor to the Mechanics^ Magazine 
in a personally-offensive point of view. 
In common Math all the rest of your 
readers, I have too much respect for his 
highly useful labours to harbour the re- 
motest intention of offence : but a sus- 
picion (however groundless) to that 
effect seems the besetting sin of un- 
anonymous correspondents, and is, per- 
haps, the greatest of the many disadvan- 
tages of the real-name-and-address sys- 
tem of magazine-writing. Mr. Baddeley, 
in his very mysterious concluding para- 
graphs, insinuates that ''Aquarius" is 
not unkno^vn to him ; yet every sentence 
he hazards on the subject serves to shew 
that he is completely in the dark, and 
none more so than that in which he 
covertly hints that any, even the slight- 
est, " personal interest" in the matter is 
possessed by 

Sir, your very obedient servant, 
AauARius. 

14th July, 1837. 

THE THAMES TUNNELL. 

Report of the Committee of the Home qf 
CommoTis. 

The select committee appointed to consider 
the papers laid before this house relating to 
the Thames Tnnnel^ and who were empow- 
efed to report the minutes of evidence taken 
'before them to the house, hove considered 
'the matters to them referred, and agreed to 
tite following report : — 

'* Your committee have taken evidence 
upon the subject of the engineering difficul- 
ties belonging to the undertaking, which they 
are of opinion will not be greater than are 
represented in Mr Walker's report. They 
have further considered the propable revenue 
to arise from the traffic through the Tunnel 
when completed, which, from the very nature 
of such evidence, must be in a great measure 
conjectural, they are not therefore prepared 
to give any decided opinion, whether the 
the revenue to arise from th^ proposed work 
will be sufficient to cover the Exchequer-bill 



interest otn the capital of ^H,6Q0L proposed 
to be expended upon it. 

' * But k>oking to the importance of a work 
of this nature, for the first time now under- 
taken as a means of fixed communication, 
iu situations where no other of an equally 
permanent nature may be available, and also 
that the sum of 180,000/. has been already 
expended upon the work by the proprietors, 
and the further sum of 72,000/ by the public, 
they are of opinion, that it will be expedient 
to authorise the Treasury to continue the 
advances to the liiames Tunnel Company 
according to the act of Parliament. 

" July, 1837." 

[The best thing they could now do 
with this deplorable aliair, would be to 
take the bricks out, and let the water in. 
The Committee recommend that £374,600 
more should be advanced by the public 
to complete (?) this monument of mis- 
calculation, blundering, and folly ; and 
yet they confess that they are not " pre- 
pared to give any decided opinion whether 
the revenue to arise from the proposed 
work, will be sufficient to cover the 
Exchequer Bill interest (3i per cent, we 
believe) on the said £374,000 ; that is, 
in plain English, they recommend this 
immense sum to be taken out of the 
pockets of the people, without being 
certain that the security for its return 
is worth a single farthing ! Why, do they 
not know well — (known it is at least to all 
the world besides) — that the concern 
was never estimated by its projectors 
themselves, to yield more than 4 percent, 
on a capital of £200,000? How then 
can it possibly pay 3j per cent., or even 
2 per cent, on £440,000, the amount to 
which the loan from the public is pro- 
posed to be augmented ? And if it will 
not yield 2 per cent., what else is the 
proposition of the Committee, but one 
for throwing a couple of hundred thou- 
sand pounds of the public money into 
the Thames ? We do not think there ever 
was a more scandulous job. Even if 
completed to-morrow, this great bore 
(in every sense) could effect no more for 
the traffic between the opposite banks of 
the Thames, than might be effected by 
a well-regulated steam ferry, for as many 
shillings as this will cost pounds. — Ed. 
M. M.] 

LANG^S ROPEc MAKING MACHINEEY. - 

A pamphlet has been published at Gree- 
nock, containing an Exposition of the Prin- 
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ciples of Mr. James Lang's inveiittou for 
Spinmng Hemp into Rope^-yarns by machi- 
nery, and its effect on the strength and du- 
rability of Cordage. Of this Exposition the 
fbUowing extract will convey an outline :«~ 

" It was only towards the end of the 18th 
century that the art of Rope-making en- 
gaged the attention of scientific men, and 
began to be conducted on scientific prin- 
ciples Then it wad discoTered, that, by the 
mode of operation formeriy in use, the yarns 
could not be brought to bear equally with 
each other ; and, therefore, that a great loss 
of strength in the rope behoved to be the 
consequence. Great exertions were accord- 
ingly made by several intelligent individuals 
to remedy this defect, and between the years 
1783 and 1807, no frewer than twenty-two 
patents were taken put for improvements in 
the art, and for machines of various descrip- 
tions, — ^these it is not to our purpose to 
describe. It may be sufficient to state, that 
the one invented by Captain Huddart of 
London, was greatly approved of, and ob» 
tained the highest celebrity. This plan was 
introduced into Greenock in 1802, by the 
late firm of Messrs. John Laird and Co., but 
was in some measure superseded a few years 
after by the method now in use, and which, 
by the application of the same principle, but 
of a more simple construction, was found to 
secure the same object, while, at the same 
time, it was better adapted for general pur- 
poses. For this improvement on Captain 
Huddart's plan we believe we are indebted 
to Mr. W. Chapman of Newcastle. The 
principle by which an increase of strength 
in the Cordage was effected (anM>unting to 
about 30 per cent.), is simply by so con- 
structing the strand of the rope as that every 
yam is made to bear its oum proportion of 
the strain* That the application of such a 
principle shall be followed by such a result, 
must be apparent to every one, and it is by 
carrying out tkis same principle to its full 
lengthy as we shall afterwards show, that we 
have been enabled to effect an additional in- 
crease of strength, and, consequently, of 
durability to the rope. 

"That a great improvement in rope- 
making was effected by these gentlemen, 
there can be no question, but that perfection 
in the art might be attained, it was still 
necessary that the mode of preparing the 
yams should also be improved. The usual 
process of hand-spinning was considered 
very defective, as evidently it did not im- 
part to the yams that degree of strength 
which it was thought the material was ca- 
pable of affording. Endeavours were ac- 
cordingly made to obviate this defect also. 
Three patents were even taken out for ma- 



chines, but these were found not to answer 
expectation; those constructed by Mr.Chapi- 
man are still used by some houses in JDngk 
land, but as they are very defective, they 
have never been introduced into genend 
practice. A moment's consideration must 
be sufficient to convince any person, the 
least conversant in rope-making, tiiat, if the 
strength and durability of the rope depend 
on the proper arrangement and equal bearing 
with each other of the yarns in the strand, 
so ita strength and durability must also de- 
pend on the just arrangement, regular twist- 
ing, and consequent equal bearing of the 
fibrous substances which are employed in 
the composition of the yams. Indeed, after 
the improvement above alluded to, this was 
the only thing requisite to complete the 
scientific construction of cordage ; and by 
the application of machinery, on a principle 
somewhat analogous to that which we have 
already referred to, this desideratum has also 
been supplied. Mr. Lang, who had for many 
years directed his attention to the subject, 
and was convinced of its practicability, upon 
taking the active management of our works, 
got a set of machines constmcted under his 
own direction, which, on repeated trial, were 
found completely to accomplish the object. 
By this invention, the regular spinning of 
the yarns, which had hitherto been prepared 
in a tedious and clumsy manner by hand^ 
labour, is one object which has been effected ; 
but this, although in itself important, is one 
of its least advantages. By the same plan, 
the hemp, to whatever purpose applied, being 
drawn over a succession of gills, or small 
hackles, is dressed in the highest degree ; 
hence the fibrous substances of the hemp are 
regularly split and subdivided ; they are also 
multiplied to such an extent as that their 
number in a Patent-spun yam will be found 
more than double the quantity of those 
which compose a hand-spun yam of equal 
grist; this, everyone will admit, must in- 
crease its strength in no inconsiderable degree. 
Again, while the fibres are thus greatly mul- 
tipled, they are also completely elongated 
and laid straight, so as to admit of being 
regularly twisted, and each fibre being stretch ^ 
ed its full length and laid parallel to <1i« 
others, in the yarn, they are all made to bear' 
at the same time, and equally, in the strain ; 
thus every fibre of the hemp is called into 
action, and contributes its own proportion 
of strength to the fabric ; this is certainly a 
most important feature in our Patent plan; 
and such a result could never be ^xpectieft* ' 
from the most careful and best coi^dnct^d ' 
hand-spinning. But this is not all, by hahd ' 
labour the hemp can only be spun fi-*m th«^ " 
middle, or bight: and therefore only <mc--' 
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Itftif of the length of its fibre is extended in 
the ynrh, consequently, some qualities of 
hsmp hare hitherto been considered inferior, 
beeause, on account of the shortness of their 
fibre, they would not admit of being doubled ; 
thus, a material in other respects as good, 
while of lower price, has been rejected in the 
manufacture of cordage, not so much on its 
own account, but because, by the process of 
hand-'spinning, only the one-half of its length 
could be employed. Now, Mr. Lang's plan 
has this additional advantage, that the hemp 
is spun by the end of the fibre, and thus, by 
having its whole length extended in the yam, 
those qualities of hemp hitherto considered 
inferior, because shorter, may be applied 
with equal safety and advantage, and do in 
reality produce cordage as strong and as 
dui'able as the others. When we take into 
account the very depressed state of this branch 
of our manufacture, in consequence of the 
facilities enjoyed by our neighbours on the 
continent of underselling us in a foreign 
market, as also the present state of the 
shipping interest, it will, by every candid 
person, be acknowledged that an invention 
such as this, by which we are enabled to 
produce a superior article, and at a cheaper 
rafte, ought, even in a political point of view, 
to be regarded as a public good ; and is 
consequently entitled to public encourage- 
ment and support." 

Professor Jameson, in his Joumalf adds: — 
We have seen the rope-yams, understand 
the machinery employed, have read care- 
fully the exposition, and do not hesitate to 
say, that this new cordage has answered the 
expectatiou of those who have tried it, and 
that severely too, in many seas. 



THE BRITISH POWER-LOOM, AND HINDOO 
HAND-WEAVING. 

(From the Madras Jmtmal of Literature and Sci- 
ence. Observations on the Flora of Courtallum, 
by Robert Wight, Esq., M.D.). 

The Hindoo weaver, skilful, from long 
practice, in the use of his simple implements, 
and having no competitors, c^d not think it , 
necessary to tax his ingenuity, for the in- 
vention of new and improved spinning and. 
weaving machinery, but went on, as his pro- 
genitora had done, spinning and weaving, 
with a wheel and loom still of the simplest 
construction. 

The process of fabrication, by such primi- , 
tive methods, is so slow, that a man and his 
family^ in constant employment, can do little 
mofe than support themselves by their labour. 
When, on the contrary, the raw material ia . 
exported at heavy cost to Britain, and manu- 
factured there, with the aid. of improved . 



machinery, it eta be brought- back and 
sold, after paying the expenses of a second 
voyage, from 20 to 30 per cent, under the 
produce of the same quality of the native loom. 
Owing to this difference, when the trade was 
thrown open, and free access was allowed to 
British manufactures, their cheapness soon 
drove the Indian ones out of their accustomed 
markets, and caused at first great distress to 
ourmanufacturingpopulation. Now,however, 
the scsdes are re-adjusting themselves to our 
altered circumstances, and the advantages of 
the change are becoming evident. The ex- 
portation of piece goods, from the compara- 
tively small quantity that c6nld be produced 
for exportation, and the great expence of 
fabrication, never could' return a propor- 
tional, if even a remunerating, profit to the 
country. The raw material, on the con- 
trary, owing to the unlimited demand, the 
comparatively high price which it bears, and 
the small expence of preparing it for the 
market, not only remunerates, but returns 
such a profit, as to stimulate to a vastly in- 
creased production ; when we add to this, 
that our growers can now clothe themselves 
with English cloth more cheaply than they 
formerly could with native, we can at once 
appreciate the advantages which India is in 
course of deriving from the English cotton 
manufactories ; and how much her future 
prosperity must depend on the extension 
and improvement of her cotton cultivation. 
The fulfilling of these conditions is, in trath, 
indispensable to a continuance of that com- 
mercial prosperity, which is 'now beginning 
to dawn on us ; since, unless we labour 
diligently to improve the quality, and dimi- 
nish the exportation price of our cotton, 
great as the demand now assuredly is, we 
can scarcely expect that it will be able to 
hold its present place in the English market, 
when opposed by so many competitors, and, 
still more, by the long and expensive voyage 
required to bring it into that market. 



PRACTICAL HINT TO MAGNETIC. NEEDLE 

MAKERS. 

(From the American Bailroad Joumai.) 

Though the principle of the directive 
power of the needle is well known, we be- • 
lieve that the following case may not be of 
rare occurrence, and state it for the benefit • 
of the makers and users of instruments. 

A surveyor's compass had been ordered, 
which we procured and forwarded in com- 
plete order. It was returned, bedause when 
levelled by the bubbles, the needle was so • 
much inclined as to touch the limb of the 
compass box. 

When we received the instrument, no such • 
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fault was fovmd to eaat, the needle was again 
found to bd perfectly free and horizontal 
when the compas was levelled. 

This is easily explained. For every degree 
that we approach the North pole, the dip of 
the needle is increased by one degree nearly. 
The latitude of the place in question was 
inore than two degrees to the north of this 
city. On examioing the limb and ascer- 
taining the space occupied by 2° 20', we 
were not surprised to find that this amount 
of deviition from horizontality, should cause 
the needle to touch. 

The remedy was to place a counterpiece 
of brass or copper wire upon the needle, the 
adjustment being made here. On reaching 
the place of destination, the north pole will 
again be found to dip, and this is to be pre- 
vented by moving the counterpiece until the 
needle is exactly balanced. 

These counterpoises in one shape or other 
were formerly quite common, but we have 
recently seen a vast number of instruments 
without any thing of the kind. Such a com- 
pass, though properly adjusted while in the 
shop, no sooner reaches a distance of sixty 
miles or moie, to the North or South, than 
the respective pole will be found to have a 
tendency to dip by a very considerable and 
unpleasant amount. 

We would recommend Instrument Makers 
to supply this counterpoise in all instances 
— for we are well convinced that they are 
often blamed for bad workmanship, when 
the very power that renders the needle use- 
ful is the true cause of the difficulty. 

The dip not being constant in the same 
place, renders this adjustment still more ne- 
ceasary. 

It need hardly be mentioned, that the 
construction of an extemporaneous counter- 
poise, can be accomplished by any one who 
uses an instrument. 



HOW TO MAGNETIZE AND TEMPER STEEL 
AT THE SAME TIME. 

"M. Aime recommends the following me- 
thod, which consists in tempering and mag- 
netizing a bar of iron at the same tiine. To 
effect this, a bar of soft iron, curved in the form 
of a horse-shoe, is surrounded with a brass 
wire, covered with silk ; the two extremities 
of this wire are made to communicate with 
the poles of the voltaic pile ; a bar of steel, 
equal in length to the distance between the 
two extremities of the horse-shoe, is then 
ignited, and seized between a- pair of pin- 
cers ; the two poles of the horse -shoe are 
then applied to the bar, and plunged into a 
bucket of water ; in the course of a minute 
or two after immersion, the bar is detached 



from the horse-shoe, and & similar eperaitiiMft 
performed nith similar bars extracted ^iratm^ 
the fire. In order to prevent the braes -wire 
from softening, care must be taken indi|»^' 
ping the apparatus in water to envelope the 
two extremities of the helix in a rag covieeMl^ 
with mastic. The ends of the conduijtmi^' 
wire were soldered to the zinc and copp^ 
poles of the battery ; a single wire was em- 
ployed. Aime, however, considers that it 
may be preferable to unite several into a 
bundle, or even to take a ribbon of copper 
covered with silk or varnish. The bar ought 
not to be detached too quickly from thd 
horse-shoe ; it is necessary to wait until ihta 
interior of the steel has acquired a slight 
elevation of temperature, in order that the 
molecules may have time to arrange them- 
selves, conveniently, for magnetizing and 
tempering. The duration of the immersion 
varies with the size of the bar, and the tem- 
perature which it possesses when taken from 
the fire. — Joum, de Chim. Medic, 



REMARKABLE EFFECTS OF CONTINUOUS 
CURRENTS OF ELECTRICITY OF LOW 
INTENSITY. 

The brilliant discoveries in electro-che- 
mistry obtained by Sir Humphry Davy were 
effected, as our readers are aware, by the^ 
emplojrment of voltaic currents of high in- 
tensity, elicited by means of large batteries. 
M. Becquerel afterwards drew attention to 
the chemical agency of feeble currents in 
reducing several reifractory oxides to the 
metallic state ; and Drs. £. Davy, Bucholtz, 
and Faraday, following in his footsteps ef-' 
fected decompositions of other substances 
by similar means. Mr. Bird, the Experi- 
mental Philosophy Lecturer at Guy's, has 
been recently prosecuting the same branch 
of inquiry with great success. From a com- 
munication made by \am to the Royal So- 
ciety, we find that he employed an apparatus 
analogous to that of Professor Daniell, for 
obtaining an equal and continuous current of 
low intensity from a single pair of plates : 
the metallic solution, in which a c<^per- 
plate was immersed, being contained in a 
glass tube, closed at the bottom by a dia- 
phragm of planter of Paris, and Itself plunged 
in a weak solution of brine contained in a* 
larger vessel, in which a plate of zinc was 
immersed; and a communication being es- 
tablished between the two metallic plates by 
connecting wires. By the feeble, out con- 
tinuous current tlius elicited, stdphate of 
copper is found to be slowly decomposed, 
affording beautiful crystals of metallic cop- 
per. Iron, tin, zinc, bismuth, antimony, 
lead, and silver may, in like manner, be re- 
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doised, by a similar and slightly modified 
process ; in general appearing with metallic 
lustre, and in a crystalline form, and pre- 
seating a remarkable contrast in their ap- 
pearance to the irregular, soft, and spongy 
masses obtained from the same solutions by 
means of large batteries. The cr^'stals of 
copper rival in hardness and malleability the 
finest specimens of native copper, which they 
much resemble in appearance. The crystal- 
lization of bismuth, lead, and silver, by this 
process, is very beautiful ; that of bismuth 
being lamellar, of a lustre approaching to 
that of iron, but with the reddish tint pecu- 
liar t3 the former metal. Silver may thus 
be procured of the whiteness of snow, and 
usually in the form of needles. Some me- 
tals, such as nickel, which, when acted on 
by currents from large batteries, are depo- 
sited from their solutions as oxides only, are 
obtained by means of the apparatus used by 
Mr. Bird, in a brilliant metallic form. He 
farther found that he could in this way re- 
duce even the more refractory metallic ox- 
ides, such as silica, which resist the action 
of powerful batteries, and which M. Bec- 
querel could only obtain in alloy with iron. 
By a slight modification of the apparatus h3 
was enabled to form amalgams both of po- 
tassium and of sodium with mercury, by the 
decomposition of solutions of chlorides of 
those bases ; and in like manner ammonium 
was easily reduced, when in contact with 
mercury, by the influence of a feeble voltaic 
current. In this last experiment it was 
found that an interruption to the continuance 
of the current, even for a few seconds, is 
sufficient to destroy the whole of the product 
which had been the result of the previous 
long- continued action ; the spongy ammo- 
niacal amalgam being instantly decomposed, 
and the ammonia formed being dissolved in 
the surrounding fluid. 



DESCRIPTION OP A PENDULUM ARTIFICIAL 
HORIZON, TO BE ATTACHED TO A SEX- 
TANT OR QUADRANT FOR THE PURPOSE 
OF OBSERVINO ALTITUDES BY DAY OR 
NIOHT AT SEA. BY LIEUT. BECHER, R. N. 

A small pendulum carries an arm nearly 
at right angles to it, springing ft-om the 
point of suspension, at which the whole 
rests on an agate point. At the end of this 
arm is a vane, perpendicular to the plane of 
the pendulum and arm, and having its upper 
edge cut horizontal, which forms the visible 
horizon. This apparatus is placed in a tube 
laid in the direction of the telescope, and 
attached to the sextant beyond the horizon 
glass ; the point of suspension rests on an 
arch within the tube, the rest of the pendu- 



lum hanging below; the vane being at the 
end nearest the hoiizon glass, its upper edge 
bisecting the space in the tube. 

A disc is placed in the lower half of the 
tube, between the fixed horizon glass and 
the vane of the pendulum, and close to the 
latter without touching it ; in the upper 
edge of the disc in a small aperture or 
notch. A lens is placed in the end of the 
tube next the horizon glass, in order to 
shew distinctly the edges of the vane and 
this aperture ; at the other end is ground 
glass. 

The sextant being held with its plane ver- 
tical, the reflected image is brought down to 
the horizontal edge of the vane, and the 
sextant is then oscillated in its own plane 
till the edge of the vane is seen exactly fair 
with the upper edge of the disc, or just 
covering the aperture. If the vane be above 
the aperture, this is discovered by the light 
appearing through two small holes in the 
disc. As the line of sight may not be ex- 
actly horizontal, its error y which is constant, 
is found by comparing the altitude obtained 
with that shewn by another instrument. 

The pendulum moves in a small cistern, 
containing oil, to diminish its vibrations; 
on turning up the face of the sextant to 
read off, the oils runs into another cistern. 
For observing at night, a small lamp is hung 
before the outer end of the tube. 

On observing with the instrument in a 
steam vessel, the extreme error was 7' 48". 
The latitude, as found on board a small 
cutter in Sea reach by the altitudes of the 
moon and of Jupiter y agreed within 2'. 

The error in observing is generally in* 
excess. 



NOTES AND NOTICB8. 

The Island of Juan FernandeZt on which Alex- 
ander Selkirk (Robinson Crusoe) was cast away, has 
been swallowed up by the recent earthquake which 
destroyed a great portion of Chili. — West indinn, 
llth May. 

Steam Ploughing, Harrowing, ^c— The Highland 
and Agricultural Society of Scotland has just offered 
a preroram of 4^500 ** tor the ftrat successful appli. 
cation of the power of steam to the cultivation of 
the soil, including the operations of ploughing and 
harrowing, and the other general purposes of the 
farm, for which animal power is now used." To 
this premium there is added the following note : — 
" The Society does not feel it to be necessary to 
express opinions as to the probability of a success- 
ful application of steam to tillage; but it has felt H 
to be a duty imposed upon it by its constitution to 
bring the subject in a proper manner before the 
country." It is to be inferred from this, that the 
steam-ploughing experiments lately exhibited before 
this Society by Mr. Heathcoat, M. P., and spoken 
of in the newspapers as leaving nothing to be de- 
sired, are, after all, regarded by competent judges 
in the light of an entire ftdlure. Such we learn, 
from other sources, to be pretty nearly the truth. 
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Organic Remairu in the SewaVk Hills.— We ob 
serve in the Delhi Gazette that a magnificent col- 
lection of fossil bones was presented to the um:«oum 
by Captain Cautley, of the Bengal artillery. These 
organic remains come from the range of hills for- 
merly called Sewalik, which skirt the base of the 
Himalayah mountains from the Ganges to the Sut- 
lege river, or from n. l. 30 to 31 deg. They abound 
in part of the range to the westward of the Jumna 
river, and belong to the genera mastodon, elephant, 
hippopotamus, rhinoceros, hog, anthracotherium, 
horse, ox, deer, antelope, canis, fells, garial, croco- 
dile, emys, trionyx, bt^sides fish and shells. Among 
the fossils, there were some considered to be new 
genera, and one which Capt. Cautley and Dr. Fal- 
coner have called sevatherium. The monkey of a 
large species has been found fossil in the Sewalik 
Hills.— India Iteview, June, 1837. ' 

New Materials for Paper.— la the third volume 
of the Society for the Diffusion of Useful Know- 
ledge's very InteresMng -work on *' Vegetable Sub- 
stances," an account is given at some leiigth of a 
series of ingenious experiments made by a persever- 
ing German oh the manufacture of paper, by which 
he ascertained that there was hardly any vegetable 
whatever from which, in case of need, it might not 
be fabricated. We question, however, if even he, 
in the course of his very exteusive researches, hit 
upon one singular substance from which it has 
recently been discovered by accident that thi^ im- 
portant article may be made: M. Larnandee, a : 
printer at Moissac, a little more than three months 
ago, chanced to let fall on a table the juice of some 
love-apples, or tomatoes, as they are sometimes' 
called. The faible was very smooth, and when, 
thfee months after, M. Lamaiides was going to 
clean it, he found to his surprise that the tomato- 
juice had, in drying, acquired the consistence of 
paper. He removed it with care, and found, that 
thin as it was, he could write on it with ease, and 
the ink did not spread. The discovery is likely to 
be of some utility in France, and most other foreign 
countries, though not in England. The post offices 
abroad very reasonably proportion their charges to 
the weight of the letter conveyed, and it is there- 
fore of some consequence to write on the thinnest 
paper procurable. 

Frendh Patents. — In France, as in other countries, 
tke mtmber of patents granted has,- for the last 
Uiirty years, gone on perpetually increasing, The. 
present svstem commenced on the 1st of July, 1791, 
and the number from 1791 to 1793 was sixty-seven. 
The increasing fury of the Revolution, and the in- 
cessant wars of the infant empire, gave a check to- 
the activity of inventors, and from the ** year 1 " of 
the Rtepublic to " year 14th," and last, the numl>6r 
of patents was only 301. From 1806 to 1813, under 
the continued successes of Napoleon, some im- 
provement was manifest; the number was 606. 
But it was under the Restoration that French in- 
dustry was for the first time called into any thing 
like ftill developement ; Arom 1814 to 1829, 3,383 
patents were granted in France. The movement 
thus given has gone on increasing, and from the 
second revolution to 1836, the number has been 



3,01*5, the last period of seven years thus nearly 
equalling the preceding one of fourteen. From the 
1st July, 1791, to the 1st January, 1837, the whole 
number of patents is 7,375. Of thew, »'>,64I are of 
inventions, 1,734 of improvements and '* importa- 
tions," or, as we should phrase it, ''communicatious 
from foreignefs residing abroad." 

New Method of Caulking Ships.— Mr. Yetts, of 
Yarmouth, has taken out a patent for a new method 
of caulking sea-boats, which renders them water- 
tight, and prevents tlie oakum from being pressed 
out by the straining of the planks. Mr. Yetts 
effects this by introducing a narrow strip of caout- 
chouc (India-rubber) on each side of the threads of 
the oakum on the outer sheath of *he vessel.— JVor- 
wirh Mercurif. 

Prusslc Acid. — A very simple antidote to the 
deadly effects of this poison consists in pouring 
cold water upon the head and spine of the person 
or animal affected by it. Dr. Copland fi^st recom- 
mended the employment of this means of restora- 
tion in cases of poisoning by prussic acid, in the 
nnmber of the London Medical Repository for 
June, 1325, twelve years since. He moreover ad- 
vised having recourse to the same remedy in cases 
of poisoning by narcotics or substances exerting a 
suddenly depressing influence upon the nervous 
system. Some years after the recommendation of 
this treatment by Dr. Copland, the value of it was 
shown by Dr. Herbst and other physicians in Ger- 
many. 

■ Benton Piggery.— About six miles from Boston, 
in West Cambridge, is the Boston Piggery. At least 
700 hogs are here constantly kept in pork condition, 
entirely on the offal from the dwelling-houses in 
Boiston, every one of which is visited in turn by the 
city carts. The offal increases, and the contractor 
calculates that it will be sufficient hereafter to fatten 
1,000 hogs. He now receives four cart-loads a day, 
and pays the city 3,500 dollars a year, or about 2.75 
dollars a load. He receives three dollars a day for 
what the hogs leave. The city treasury loses 1000 
dollars a year by the operation, and it is said the 
man makes three times that sura. The pig pen is 
an enclosure of fifteen acres, with places of shelter 
from the storm. As the hogs attain' their 8»e, they 
are slaughtered on the spot, — the fat barrelled up, 
and the lean sold in the city. According to the rule 
in the country, the contractor should furnish each- 
fkmily in the city once a year with a spare- rib, for the 
food furnished the piggery. — Springfield Journal. 

The London and Birmingham Railway Partial 
opening of the Line. — On Thursday last, the rail- 
way was opened for the conveyance of passengers 
and parcels between London and Box Moor (24i^ 
miles), including the intermediate stations of Har- 
row and Watford, The distance is usually per- 
formed by the first class carrUges in less than an 
hour. The fares average about two pence per mile. 

The Supplement to Vol. xxvii., containing Title, 
Contents, Index, &c., Medallic Portrait of his late 
Migesty, and Wyon'a Cheselden Medal, ei^raved 
by Freebairn by Bates' patent machine, is pul>lished, 
price 6d. Also, Vol. xxvii., price 9«. 6rf. 



(^ British and Foreign Patents taken out with economy and despaieh ; Specifications^ l/iselaimers, amd 
Amendments, prepared or revised; Caveats entered; and generally every Branch of Patent Business 
promptly transacted. 

A complete list of Patents from the earliest period (15 Car. II. 1675,^ to the present time may he examined. 
Fee2s.6d.; Clients, gratis.- 
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DfiSCRIPTIQI* O*. MR. COCKINg's VA1iA.C«XlTE. 



DSSCRIPTIOX OF MR. COCKING S PARA- 
. , eitUURj. AND NARRATIVE pF TH*! 
ASCENT AND FATAI^ DESCENT. 

Since the days of Garnerin, no one 
has had the courage — temerity we should 
havesaid^ — ^to venture a. descent in a par- 
achute, until the present naelanchoiy in- 
nturiifn Whatever may he our opinion 
with respect ta the ultimate success of 
aerial navigation, all will agree with us 
that no useful rcmiH could possibly have 
arisen even from l5ie complete success of 
Mr. Cocking's attempt. 

As considerable interest was excited 
in the public mind by so hazardous an 
entei-prize, we employed an artist to 
make a sketch of the balloon and para • 
chute at the time of its ascent, which 
our readers will find by referring to the 
description hereafter quoted from the 
Times, and the narrative of Mr. Green, 
.he has executed with considerable fidelity. 

The following description is doubtless 
either from the pen of the unfortunate 
experimenter himself, or under his dic- 
tation: — 

: Some account of the machiiie and appara- 
tus which will be employed in the bold ex- 
perin^nt to be made at Yauxhall Gardens 
.on Monday next may, perhaps, be interest- 
•ing to our readers. 

Th,p only parachute descent ever m«uie in 
tlfis country wals that by Monsieur Gamerin, 
about thirty years since ; and it was then re- 
msaked by many scientific men. present) that 
the great oscillation which took place from 
the moment the machine expanded till it 
reached the earth, must have been attribut- 
:«fok to some defect in the principle of its 
construction. 

Mr. Cocking, a gentleman who has made 
the science of aerostation his study for many 
.y^ars, ai^dwho has also -delivered public lec- 
tures on tl^ subject, was present at Game- 
lan's descent, and has since devoted mu^h 
tiqie and la^ur to discover the errors in 
the parachute then employed. Like all in- 
ventors, he met with numerous failures and 
disappointments,' but at length his efforts 
were crowned with success, at least a^ far 
as experiments could prove ; and we believe 
the circumstance . which first led him to 
.adopt the form npw ahout to be used, was 
the accidental dropping am umbrella from a 
balcony. 

. The umbrella fell the> first few feet with 
the handle downwards, but after several os- 
cillations its position was reversed, .andJiav- 
ing become inverted, it fell steadily to the 
ground. 



Mr. Cooking ftoni tiiis occvtttnee^^ fdt 
conviDoed that the prt^aer. ahe^enf sanh an 
inatiiuoent was exac<^ tbe: <^|K)8(tle lor titAt 
vwd by Garnerin, and thfifttjit should be a 
csnvex, mstead of a^ conQffi?& anrfeeje, or. a 
cone with its apex downwtM^. 

Gamerin's parachute was soesely maife of 
a circnlar piece of canvass, wilh cofcbi at- 
tached- at short intervals around the outer 
edge, and all conung to one point b^ew^ to 
which- the car was suspended. Now this 
altogether weighed so little, that any c«nii- 
mon balloon was capable of ascen^gfwHh 
it ; but to keep the new instrument in its 
proper sht4>e, numerous laige hoops, r wooden 
braces, and a variety of other appafatw, 
were necessary, which rendered ^ewlbole 
of so great a weight, that the persevering 
inventor, after all his labo^trs, sawlttsmodds 
•lie useless for years. 

On learning the intention of the proprie- 
tors of YauxhaU to build a balloon of extra- 
ordinary dimensions, Mr. Cocking perceived 
an opportunity for introducing his parachute, 
and lost no time in communicating to them 
his plan. AJl difficulty was, however, not 
yet removed, for the very -natural question 
arose as to what was to become of the bal- 
loon after the parachute should be detached 
from it, the custom having pieviouaiy been 
to ^construct one of cheap mstikerials merely 
to serve for the one ascent, and which' ms 
generally either lost or destroyed, ^ having 
frequendy been blown out to sea,. for/ no 
aeronaut could be found who would under- 
take to ascend and suffer so great a weight 
to be instantaneously sepavated firom the 
balloon. Mr. Green, however, stated his 
opinion that :the object nugh/b be aocon- 
pUshed without accadent to the aeronanjt, 
and removed all difficulty by oSertng to 
make the ascent Inmaelf. AH was soon ar- 
ranged ; a new parachute of extraordinary 
dimensiotts constructed, and Monday^ Jidy 
24th, fixed for the experimeni. Three hoops, 
the largest of which is 107 feet in .ciroam- 
ference, connected by ten light -fpaia ot 
wood, form the frame^work of ^.^naehiai. 
These are strengthened by a .seniea «€«imU 
Imes stretching from the upper hoop 4olfae 
lower, and the whole is oovei^ by^a. :filie 
cloth; the latter consists , of tmmty^^if^ 
gores, 59 inches at their gteateet diametcci, 
and gradually diminisfahig to, 11 iacjie^, 
which, when sewed together, fi>r«i a eoiie 
at an angle of 30°. 

The car is of wickex:i and its attachment 
to the lower hoop resembles ^t of the car 
of a balloon, which alwf^ jretains its per- 
pendicular whatever movement there ma^ 
take place in the machine ebeve. A s^row 
rope will descend from the hoop underneath 
the car of the balloon, and, passing through 
an iron ring on the top of the main centre 
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ttord of the parachute, witt asceiid on the 
othtf side, and be made iast to tiie iiistra- 
ttient obmmoniy- i£sed by Mr. Green for 

■ 4ibevttlik^ tke baUooni From this a thin 
cord will hang down^ tiie ear of the para- 
<^nte, and ^us giv&Mr. Ooeking the op- 
portunity of making the separation at any 
loUKiMnt he may deem faTomble. The sur- 
i6b00 exposed to the action of the air is 124 
.square yards, and the weight of the appara- 
^hxs 223 Ibe. This, added to Mr. Cooking's 

■vreight^ viz., 17<) lbs., give the total of 
^3 lbs. ; 4)ut it is cidculated that the para- 

'«httte is 'Capable of descen^ng with safety 
'inrith * weight considerably greater, which is 
-of course all in ikvonr of the suooess of the 
«xperiment. The rate of the descent, as 
nearly as can be calculated, will be about 
iO feet in a second, or six miles and a half 
an hour ; but this will of course, in some 
measure depend on the state of the atmo- 
«pbere. 

From the Morning Chronicle of July 
25th, we extract Ijie following report of 
the circumstances attending the ascent i 

i 'Vanzhali-OaMlens were crowded during 
. the whole of yesterday afternoon by an im- 
•mense ass^&blage of persons, drawn toge- 
■^her to -witness liie hazardous and, we regret 
(to add, fatid experiment of Mr. Cooking to 
descend from an altitude of upwards at a 
•niile ill a parachute of his oiwn inrBAtion. 
The time ^ed f^ the ascent of the aeronaut 
•was five o'elook, but cm our entering the 
-Oasdens at tJiat hour, we found (^at the 
•process of inflation of Mr. Green's Nassau 
thalloon was not yet completed. This af- 
forded us an opportunity of inspecting the 
pwaohute in which Mr. Cocking ceotem- 
)»]ated his awful descent, and we had some 
«ont*ersation wi^ the unfortunate gentleman 
on the -principle of his contrivance, and-the 
'attitude at which he proposed to sever 'his 
^«onne6tlon with tho balloon of Mr. Green. 

Mr. Cooking, who was a gentlemanly 
-Oifln, short 'in stature, imd Somewhat stout, 
wand- apparently of- the age of fifty-two 
-«r- iift^-three, -gave 4be <lKiost oMiging 
«Kiswl(»s^tO'Oiir> (faeries, and -Explained- that 
this "paiaohutei^iMis ooftstructed on -a tota% 
i^ffermt >phttt 'from -that of M. Gamerin. 
<TRle latter' he deseribed as of the fbrm of an 
^oa^breHa^ dosed at the /moment of desc^ent, 
^iMit expanded by -the atmosphei^ -afi it ap- 
• proaohed the earth, and forming a sort of 
canopy over the aeronaut. His parachute, 
^B the oontFary,^ was in %he form of an um- 
■l>rella revised) the eavity contaimng 'tiie air 
'• be^g turned uppermost, with the ▼iew, he 
^said, of preyentitig- the oscillation wlkioh 
proved so disastroui^ to M.- Gamenn. 

Mr. Cocking ei^Nmssed by words the ut- 



most confidence in the result of his experi- 
ment. When questioned as to the danger, he 
remarked that none existed fbr him, and^liat 
the gre«^est peril,if any, wemld attend tiler bal- 
loon of tiM Messrs. >Oi-ceti, when suddenly 
relieved from the weight of himself and the 
parachute (about five hundred weight). 

Towards six o'clock, the Messrs. Greea 
entered their balloon, which was' allowed to 
ascend to an altitude of about forty Uset, 
that the parachute might be brought direetly 
under it, and securely fixod. It was sffven 
o'clock before all the preparations were oom^- 
pleted, at which time ^ whole appamtas 
was distinctly visible to every one in -the 
Gardens. Considerable impatience had beea 
manifested at the long delay which had taken 
place ; but as the position of the parachute 
became more dearly defined, a general clap- 
ping of hands expressed the joy of the mul- 
titude. Another half hour passed away, 
during which time Mr. Cocking was en- 
gaged in earnest conversation with several of 
his fiiends. The band of the Surrey Yeo- 
manry suddenly struck up the national ata* 
them, which being considered the signal fdr 
the cords to be loosened, a loud huzsa pro- 
ceeded from the Gardens, and was ie*eohoad 
by the impatient mob outside. At this mo- 
ment, a tube or pipe of linen was lowered 
by the Messrs. Green from the car of their 
balloon through the orifice in the parachute, 
and past tiie basket in which Mr.^Oocklag 
was to sit. This was for the oonveyance af 
tiiel>aUaiA it is found necessary to disohargt 
on the ascent of the balloon, and which, if 
it had been thrown out in the usual m«nner« 
^Ottld have lodged in thcparaehale. AM 
•the preparations having been completed, 
Mr. Cocking (hajring previously stripped off 
his eoat as too cumbersome, and put Mi a 
light jacket) stepped into the car amid* the 
acclamations of the company. JSome of Ms 
friends oll^ed him a glass of wi|ie, wl|ichhe 
drank, and having shakoa them all cordially 
by the hand, little knowing tibat it would be 
the last 'time, the eoids were loosened^ and 
the balloon and its attendant parachute 
thounted into the lieavens amid the renewed 
ohe€9ring of the crowd. The- early pwt o^ 
•tiie afternoon had been remaricably fine and 
-elear, but about tiiis time (Juitf past sev^n) 
-the sky had beeome somewhat overcast, and 
a breeze had sprung up. No apprehensions, 
however, were entertained, and the scene at 
that moment was as gay and <dieeiM as k 
'is possible to imagine. Above was -thft 
majestic balloon, s^ng ra^dly aloft, its 
inmates waving their flags in triumph ; be- 
low was the gwly dressed multitude, mixing 
th«r acelaifaations with the music of the 
'ban4,'and clapping their hands to the ad- 
ventWous voyages, little dreaming that the 

s a 
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death-hour of the principal actor in the 
tcene was rapidly approaching. The foal- 
loon had hanUy attained an altitude of two 
hundred feet when the tube destined for the 
eacape of the ballast from the car above, de- 
tached itaelf by some means or other from 
the basket of Mr. Cocking, and floated like 
a riband in the air. 

We have since been favoured by an eye- 
witness with the following particulars ot the 
fatal result: — Mr. B. Underwood, of Re- 
gent-street, followed on horseback in the 
direction taken by the balloon, to witness, 
if possible, the descent of the parachute, 
and from that gentleman we have learned 
the melancholy details which follow. Mr. 
Underwood was in the neighbourhood of 
Bkckheath when he saw the cord which 
attached the parachute to the car severed. 
The parachute, thus left to itself, descend- 
ed with the utmost rapidity, and swayed from 
aide to aide in the most fearful manner. Mr. 
Underwood anticipated the worst. In a few 
aeconds, the dreadful oscillations still con- 
tinuing, the basket which contained the un- 
fortunate aeronaut broke away from the 
parachute, and Mr. Cocking was precipitated 
to the earth from a height of several hundred 
feet. Mr. Underwood immediately spurred 
his horse, and arrived in a field near Lee, 
where several labourers had picked up the 
parachute. They would not believe that a 
man had.faUen with it, but on Mr. Under- 
wood's explanations, and an offer of five 
guineas^ to whoever should find the body of 
Mr. Cocking, they commenced a diligent 
Bearch. After traversing four fields they 
beard groans proceeding from a field called 
Burnt Ash, near Lee, and on going in that 
direction, they found the. unfortunate Mr. 
Cocking literally dashed to pieces I and just 
as th^ were loosening his cravat, he breath- 
ed his last in their arms. 

We now take up Messrs. Green and 
Spencer's narrative (from the Times of 
July 26th), which is exceedingly interest- 
ing. 

In consequence of the sad and fatal catas- 
trophe which has befallen the late Mr. 
Cocking, I feel myself called upon to coiq- 
municate to the public the whole of the par- 
tieulars of my ascent with the Vauxhall Bal- 
loon, taking up with me Mr. Cocking in his 
.pajrachute. The inflation commenced about 
12 under the able direction of Mr. Hutchin- 
,80n, the engineer of the London Gas Com- 
pany, and was completed by five o'clock, 
l^rior to the parachute being attached to the 
•balloon I caused a trial to be made with the 
view of ascertaining whether the buoyancy 
.of the latter was sufficient to carry up the 
'.former with safety. The result of this trial 



was, after some arrangements with respect 
to the ballast, of which I was conipelled to 
give out about 6501b. in wei^t, had been 
effected satisfactorily. The abaiidonment of 
this large quantity of ballast I found to be 
absolutely requisite in order with safety to 
commence the ascent. The balloon was then 
allowed gently to rise a sufficient height ^o 
be conveyed over the parachute ; but in con- 
sequence of the great and unavoidable delay 
which was necessarily caused in affixing the 
two machines, the gas in the former became 
very considerably condensed, from a reduc- 
tion of temperature. It, thereupon, became 
a matter of compulsion that I should get 
rid of 1001b. more of ballast, which I emptied 
out of the bags through a tube, constructed 
of canvass, and about fifty feet in length. 
The object in having this tube was, that any 
ballast I might deem it advisable to throw 
out during our voyage should take such a 
course as would entirely clear the broadest 
expanse jof the parachute. The connexion 
between the balloon and the parachute was 
at length completed by the rope of the latter 
being made fast to the liberating iron by 
which Mr. Cocking was to free himself from 
the balloon. 

It is but justice to myself I should here 
state, that I had on several occasions ex- 
pressed my determination not to liberate the 
parachute from the balloon, upon the ground, 
setting aside any other consideration, that 1 
might select a moment for severance when 
Mr. Cocking was not altogether prepared or 
ready for his descent, and therefore if any ac- 
cident were to accrue to him, that I of course 
should be regarded as the responsible party, 
to whom blame would naturally attach. 

Mr. F.Gye, every thing being in readiness, 
about 25 minates to eight o'clock, gave the 
signal for the whole of the apparatus to be 
released from its trammels, and we instantly 
rose very steadily, taking an easterly course. 

Mr. Cocking always desired that we should 
ascend to an elevation of 8,000 feet, about 
one mile and a quarter, at which height he 
proposed to detach himself from the ballpon, 
and commence his descent. Finding, there- 
fore, that our upward progress ' was very 
slow, I requested Mr. Spencer to discharge 
some more'ballast, and he accordingly threw 
the contents of a bag weighing 201b. through 
the tube already named. This proving of 
little avail, I directed a second and theq a 
third bagful to be got rid of by. the same 
means. 

At this period we were floating over the 
Surrey Zoological-gardens, at an elevation 
of about 2,000 feet. It was at this moment 
that a portion of the lower end of the ballast- 
tube became detached, a circumstance which 
was caused by the occasional swinging to 
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aitod fino of the parftchute. This accident led 
to the inconvenience which I had foreseen 
some days before the ascent, and which led 
to the adoption ©f the tube, and of that of 
renderiDg it extremely difficult for us to 
discharge the ballast without its falling into 
the parachute. 

Our inability to do this as we were then 
situated I communicated to Mr. Cocking, 
adding that under the circumstances it was 
impossible for us to rise any higher unless 
we were to attempt to throw the ballast in 
bags beyond the outer spread of his machine, 
a course of procedure which we considered 
tb be attended with much danger to any 
person who might chance to be beneath, but 
that we would, if he wished it, make the ex- 
periment as soon as we had cleared the 
houses. Mr. Cocking replied " Very well, 
it is of no consequence ; if you think I have 
time to rise as high as I want, and to des- 
cend before dark.'* I remarked, " I think 
you have ; and you will then also have a 
more open country for the descent." We 
now continued to glide along guided by the 
pleasure of the wind at nearly the same ele- 
vation until we had cleared all buildings. 
During this time Mr. Spencer and myself 
were busily engaged in dividing our ballast 
into small parcels, so that we might be able 
to throw them over without injury to the 
|)arachute. 

As soon as we found that we had arrived 
Over the fields, and presuming that no danger 
could arise from the falling of the ballast, 
we quickly began to relieve ourselves of that 
essential commodity. In doing this our 
anxiety respecting any of it lodging in the 
parachute was much relieved by finding that 
that machine continually swung backwards 
and forwards, evidently occasioned by the 
operation of the currents through which we 
passed, so that we were enabled without any 
difficulty to cast away the bags without da- 
mage to the vehicle immediately below us. 
We continued to discharge ballast until we 
had lessened our quantity by 501b., in addi- 
tion to that already sent over. The balloon 
•now began to rise, and soon entered a tier of 
clouds, when we lost sight of the earth. So 
great, however, was the resistance offered by 
the parachute to this denser atmosphere that 
we were again obliged, in order to attain the 
fclevation Mr. Cocking pressed for (that gen- 
tleman considering that the greater the dis- 
tance he had to fall, the greater would be 
the atmospheric pressure under the para- 
chute, and therefore the easier descent) to 
rid ourselves of 4001b. more ballast, and 
even then, we only arrived at the height of 
5,000 feet, which is a trifle less than a mile. 

We were still 3,000 feet lower than Mr. 
Cocking's desired elevation. 



** Whilst these operations w'ere g(mg on,. 
Mr. Spencer and myself held a conversation . 
with our appended neighbour and friend,- 
which was entirely confined to the progress 
we were making upwards, Mr. Cocking ma- 
nifesting much anxiety, and wishing to be. 
informed how we were rising, requesting to 
to know when every additional elevation of 
500 feet was accomplished. 

As soon as we had attained the height of' 
5,000 feet I told him that it would be im-. 
possible for us to get up as high as he de-- 
sired in sufficient time for him to descend 
by the light of day. Upon this Mr. Cock- 
ing said, '* Then I shall very soon leave you ; 
but tell me whereabouts I am?" Mr^ 
Spencer, who had a few minutes before 
caught a glimpse of the earth, answered, 
" We appear to be on a level with Green- 
wich." I then asked him if he felt himself 
qtute comfortable, and whether he found that 
the practical trial bore out the calculations 
he had made ? Mr. Cocking replied, ** Yes ; 
I never felt more comfortable or more de- 
lighted in my life." Shortly afterwards Mr. 
Cocking said, ** Well, now I think I shall 
leave you." I answered, ** I wish you 
a very good night and safe descent, if 
you are determined to make it, and not to 
use the tackle." 

I should here observe, that with- an anx- 
iety to prevent any accident arising in . the 
event of the violence of the wind renderinf 
it impossible for a descent to be attempted, < 
an apparatus had been constructed under the 
direction of Mr. F. Gye, to afford us the 
facility of assisting Mr. Cocking to haul 
himself up into the car of the balloon, and 
that this is the tackle to which I thus alluded. 

Mr. Cocking to this question made no 
other reply than ** Good nighty Spencer; 
good night. Green." 

At this instant I desired Mr. Spencer to 
take fast hold of the ropes, and like mysdtf 
to crouch down in the car. In consequence 
of being compelled to keep hold of the valve 
line, of course I had but one hand which 
was available for the purpose of safety. With 
that hand, fortunately^ in the perilous situA- 
tion into which we were speedily thrown, I 
was able to maintain my position. 

Scarcely were these words uttered before 
we felt a slight jerk upon the liberating iron, 
but quickly discovered, from not having 
changed our elevation, that Mr. Cocking had 
failed in his attempt to free himself. Another 
but more powerfiil jerk ensued, and in an 
instant the balloon shot upwards with the 
velocity of a skyrocket. 

The effect upon us at this moment is al- 
most beyond description. The immense 
machine which suspended us between " hea- 
ven and earth," whilst it appeared to be 
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forced upwards with terrific violence ahd 
rapidity through unknown and untravelled' 
regional amidiit the howlingg of a fearftil 
hurrieni0i rolled about as though reveUmg 
in a freedom for which it had long struggled, 
hut of which until that moment it had been 
kept in absolute ignorance. It at length, as 
if somewhat fatigued by its exertions, gra- 
dually assumed the motions of a snake 
work^ig its way wkh astonishing speed 
towards a giy^ object. Dunng this fright- 
ful operation, the gas was ruahing in tor- 
rents from the i^er and lower valves, but 
mort particularly from the latter, as the 
density of the atDptosphere thorough which we 
Were forcing our progresa pressed so heavily 
on the valve at the top of the balloon as to 
adasit of comparatively but a small escape 
hy that aperture. 

At this jtmctarer had it not been for the 
appUeatioo to our mouths of two pipes lead- 
ing into an air-bag with which we had fnr- 
ni^d oiuraelifses prenrioua to starting, we 
tfrastwitii within a noimte hove been suf- 
focated, and so, but by different means, 
have shared the mehmehoiy Derte of our 
'ftfiisnd* 

Tbia bag wa» formed of silk, sufficiently 
aapMloua to contain 100 gallons of atmos- 
pheric air. Prior to our asS^ent the bag was 
milated) with the assiatance of a pair c$ bel- 
iowS) wkh 60 gdlona of air, so atiowing for 
any ezpimsiO'n wfai^h might be produced in 
Ate upper regions. Into one end of this 
bag were introdueed'two flexible tidies, and 
the moment we felt ourselves to be going np, 
in <lie tnaoner jiist- described, Mr. Spencer, 
as well as my»etf , placed either of them in 
oof nMAzdkS. By this simple contrivance we 
'preserved jomrselves frotn instantaneous Suf- 
focation, a result which must have ensued 
from ^e apparently eiidless volume of gas 
tHth which the car was enveloped. The gas^ 
notwithstanding all our precatxtions^ from 
the violence of its operettion on the hnman 
fi*ame, almost immediately deprived us of 
sight, and we were both, as far as our vi- 
. sionary powers were concerned, in a state of 
total darkness for between four and five 
-minutes. 

As soon as we had partially regained the 

use of our eyes, and had somewhat reeover- 

. ed from the effects of the awful scene into 

which, from the circumstances, we had been 

pkmged, our first attention was directed to 

the barometer. I. soon disooved that my 

. powers had ncrt sufficiently returned to 

enable me to. see tfaie mercury,, but Mr. 

Spencer found that it stood at 13-20, giving 

• sn elevation of 23,384 feet^ or about four 

milet somI a quarter. 

I ' do not canoeite, from the length of 
^ime I had been liberating the gas, that this 



Was' toy thing iike our |roateist, idHtude for 
we were evidently effecting a rapid descent. 
This impression is corroborated by a rough 
calculation, which leads me to believe, know- 
ing the customary rote at which the gas makes 
its escape, taken in consideration in conjunc- 
tion with the length of time I had been pul- 
ling' the valve-Hne, t^t we had lost at 30,000 
feet of gas, or 180,000 gallons, a total of 
5,000 feet more than my own balloon wili 
contain. 

It may be regarded as somewhat surpri^g 
that not a larger quantity had evaporated, 
especiafly when the size of the valves are 
considered, that at the top be^ig nearly three 
feet in diameter, whilst tie one at the neck 
of the balloon Is upwards of two feet. 
The reason, however, is easily pointed out. 
The extreme rapidity with which we as- 
cended, coupled with the consequent pres* 
sure of the atmosphere on the upper part 
of the machine, necessarily prevented much 
escape from the top valve. The same Cause 
also forced an extraordinary emission from 
the opening at the neck, and I am decidedly 
of opinion, had it not fortuitously happened 
that the proprietors permitted this latter 
valve to be increased from 18 to 25 inches in 
diameter, that the ballocin must have bursty 
and my companion aS well as myself, been 
hurled headlong into eternity. 

As I have stated, we were now rapidly o» 
the descent, having got rid of all the unusual 
annoyances to wMch I have referred ; and 
finding that we were proceeding downwards 
with the ordinary cs^ness aj^ steadiness^ 
although with much speed, we hastened to 
empty two tin vessels of water which we had 
taken up for the purpose, and to charge them 
With the atmospheric air through which we 
were then descending. Our desire was to 
effect this object at our greatest altitude, but 
from the circumstances which I have detailed 
we were unable to accomplish that end, and 
when the vessels were filled, the mercnry in 
the thermometer had ascended to 17-50, or 
an elevation of 16,632 feet, about three miles. 

When we had accomplished this matter, 
finding ourselves suffering severely from cold, 
we referred, to the thermometer, which stood 
at 28, four degrees below the freezuag point. 

We were at this period apparently about 
two miles and a half above a dense mountain 
of clouds, which presented the appearanoe of 
impenetrable masses of dark marble, whilst 
all around us were shed the brilliant rays of 
the setting sun. We continued to descend 
with great rapidity^. and as we approached 
the (douds that velocity considerably incr^Mis- 
ed. At tys fdme so large had been our loss 
. of gas, that the balloon, instead of presoit- 
.ing to our sight its customary rotund and 
widely-expanded form, now merely looked 
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Ul^e a cqmpara^tively small parachute, or 
half dome, without anjraperture in its centre. 
■ We had parted with at least one-tliird of our 
^a^, and were as far heneath the balloon it- 
self as 50 or 6d feet. 

Recollecting the late hour at which we 
quitted Vauxhall, I now began to be anxious 
about the time, and on applying to Mr. 
Spencer, ascertained that it wanted not more 
than a quarter to 9 o'clock. From tbis I 
was aware, notwithstanding in our then po- 
sition we were blessed with a magnificent 
light, that on emerging below from the 
clouds darkness would have assumed her sa- 
ble Jiue over the earth, and that we should 
have much difficulty, therefore, in ascertain- 
ing the nature and character of the country, 
supppsing us to be over the land, on which 
we must effect bur final descent. I, conse- 
quently, became extremely anxioxis to make 
oui* way through the clouds as quickly as 
possible, which having done we proceeded, 
until we had reached within some 300 feet of 
the ground, when we found it requisite, from 
'. que inability to ascertain the nature of the 
' ground) the whole country beneath us offer- 
ing the appearance of thick woods, to cast 
out every article of ballast and moveable 
matters, even to ropes and empty l)allast- 
bags, in order to prevent us from coming in 
contact with what was supj^osed to be trees. 
After calling out for some time, and hanging 
out the grapnel, we heard voices in reply, 
and the parties speedily drew us to a safe 
place of landing, which proved to be close to 
the village of Offham, near Town Mailing, 
seven mUes west of Maidstone, ancl 28 from 
London. 

The balloon was packed, and conveyed in 
a cart to Town Mailing, where we were most 
hospitably treated and provided with bfids by 
the Rev, Mr. Money, who, singular to re- 
late, informed me that he is the son of Ma- 
jor Money, the aeronaut, who, on the 23d 
July, 1785, ascended from Norwich, an.dfell 
into the sea 20 miles off Lowestoff. 

At half-past ten o'clock this morning we 
quitted Town Mailing, and it was not until 
pur arrival at Wrotham, at which place I in- 
quired whether they had heard where Mr. 
Cockling had descei^ded, that I became ac- 
quainted with the unexpected, and melan- 
choly result of his experiment. 

i trust it is needless for me to say, how 
, deeply the feelings of Mr. Spencer and my- 
sell' were harrowed up by the said intelli- 
gence th"us conveyed to ns. 

It is only due to the laj;e Mr. Clocking I 
should add, that throughout the whole of 
our voyage, up to the moment when he 
released himself from the balloon, he dis- 
played the greatest courage arid forfitude, 
and the expression of his features, and the 



light and joyous, although earnest tvay, in 
which he made his inquiries and convened 
-with us, manifested his great satisfaction 
that at length a theory, to which he had de- 
voted the last 25 years of his life. \(ras about 
to be triumphantly put' to the test. 

We were up about o'ud hour and twenty 
minutes. • 

Individual! V my opinion was, that hav- 
ing withstood the difficulties and severe 
pressure of the atmosphere in its ascent, 
Mr. Cocking*s parachute would accomplish 
its descent with perfect safety.** •' 

Having disposed ^ of the valuable state- 
ment of Mr.' Green, (adds the Timef,) we 
now proceed to a brief account of circum- 
stances connected more' inamediately t^ith 
the unfortunate victim. 

When Mr. Goeking, Nvhoby profession 
we understand was an artist, and a man 
deeply practised in scientific matters, and 
about 60 years of ag«, made the proposal 
td the Messrs. Gryeto cbme down in a pa- 
rachutey. he produoed calculations, which 
he said, and we believe with truth, had 
received the sanction of several highly 
scientific gentlemen, (among others, Mr. 
Faraday has been^mentioned,) demonstrat- 
ing- that-sueh an expeariimeBt- would be at- 
tended with suooess,. A oarelul examivs^on 
ef these calculations cocrobitrated the state- 
ment, and directions were giTea jk/ai, eyjsry 
orde;r Mr. Cocking gave T^ithaview to the 
perfect constructiqn of th^ aiachine sliould 
be instantly acted i;pon. Accordingly many 
handa> male as well as females, have b^en 
nard at work for some weeks. Various 
alterations, at the suggestions of Mr. F. Gye 
and other scientifi.c Iriend^ were made 
during the progress of haanmacture, with a 
view to its increased strength, but Mr, 
Cooking's cry out was, * Don't let me have 
it so heavy,' and even at almost the Xast 
moment he expressed himsplf as feajrful lest 
Jhe ro.pes were too cumbifous. Mr. F. 
Gye and the proprietors, of the gardens 
were most anxious that the tin tube circle 
at the expansion of thp parachute should 
Jiave been constnicted of materials similar 
to those of which the lioop to the grand 
balloon is composed, but Mr. Cocking Was 
resolute in his objection, on the ground 
that it would be too heavy. 

It is evident from the marks in the bas- 
ket in which Mr; Codking stood, that he 
must have remained in it until he reached 
the earth. This conviction is also l)orne 
'put by the injuries apparent on the body of 
the deceased/ The whole of the i'ibs ap- 
pear to be broken or displaced ; in addition 
to the cut oveT the right eye, and the dislo- 
balioti of the ant;lc, the whole of the skin 
around the neck is likewise exceedingly 
discolouredj as- though the effect of ti heavy 
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fall.' When his frithds went iiilo the room 
in which tho body was lying, it was with 
difficulty that the features could be recog- 
nized, although they did not display any 
distinct hurt except that above the eye. 

We regret to say that the landlord of tho 
inn at which the body lies was guilty of a 
violation of the ordinary forms of decency, 
by admitiiug the public to view the re- 
mains of the unfortunate gentleman, as well 
as the parachute, at 6d. a-head, and that 
when he was remonstrated with by Messrs. 
Gye, he defied them to prevent his doing 
as he pleased in his own house. One con- 
sequence of this course of conduct has been, 
that many parts of the parachute have been 
taken away by the curious, so that it will 
offer but very imperfect evidence to the 
jury Ultimately an order was procured 
from a magistrate to restrain a continuance 
of this conduct. 



ANOTHER DISCOVERER OP AERIAL 
• NAVIGATION. 

Sir, — ^That truly important and inter- 
esting subject, aeronautics, has lately and 
deservedly occupied a large share of your 
pages, and has made great advancement 
if om the remarks of the numerous cor- 
respondents of your valuable and widely- 
circulated work. Among the most valua- 
ble suggestions on this subject are those 
proposed by Sir Geo. Cayley, to whom 
the science is greatly indebted, and to 
whom I have to return my grateful ac- 
knowledgments for the assistance I have 
derived, from the remarks contained in his 
paper on aerial navigation published in 
your 708th number, through which I 
nave been led to the study and farther 
improvement of the science. Your last 
number contains a letter from P. P.C.R.; 
who is justly of opinion that balloons em- 
ployed as vehicles of conveyance "froni 
one specified place to another," should 
have the motive force directed from the 
body of the balloon. I have recently ma- 
tured a scheme in which I have secured 
this desideratum, together with the per- 
fect command and faciUty of steerage in 
every direction. I have likewise provi- 
ded for ascension and descension without 
the expenditure of gas or discharge of 
ballast. I have, in fact, the power of 
propelling my aero- vessel in any direction 
from one place to another, against the 
atmospheric current. After having se- 
cured to myself the advantages of the pe- 
cuniary benefits that may result from my 
improvements, the discovery will be made 



public. Should P. P. C. R. or others of- 
your interested correspondents be desi- 
rous of obtaining further information on 
the subject, I sl^U be willing to afford it 
as far as is consonant with my interest 
and safety. This science, if carried into 
active and effective operation, would be 
truly beneficial to mankind. The boon 
would be invaluable ; man would then 
be in undisputed ]}os8ession and domin- 
ion over earth, air and water. The mer- 
chant will be greatly benefited in the 
speedy and safe transmission of commer- 
cial correspondence. The statesman will 
avail himself of the means which it af- 
fords, in the facility of foreign communi- 
cation, and dispatch of orders. The 
traveller and man of science will be as- 
sisted vastly in the exploration of un- 
known lands, whether in the regions of 
the scorching tropics or in the chilling 
ice-bound poles llie barren and inhos- 
pitable desert, with its parching sands. 
Its deceptive mirage, and its overwhelm- 
ing simoom, will oppose in vain these 
hitherto alarming and sometimes fatal 
stops to the enterprising journeyer. The 
gloomy, savage, and intricate forest will 
offer no obstacle — mountain, flood, or 
morass will raise no barrier. The un- 
bounded ocean may be traversed and di- 
vested of its terrors from rock or shoal, 
and the impenetrable and gigantic ice- 
berg, in its adamantine chains, will resist 
no longer the persevering and trium- 
phant march of man. The futiu-e tra- 
veller will be disburdened of those dan- 
gers and terrors, and privations of everjr 
shape to which those former searchers.' 
after knowledge were subjected. We, 
have now arrived at the era in which' 
aeronautics will take a most prominent 
and useful seat amongst the sciences. 

PNEUMODOIPTDROa. 

July 24th, 1837. "• 



YORK CEMETERY CARRIAGE. 

Sir, — I observed with much interest 
in your 722d number, Mr. Croft's design 
for combining a hearse and mourning- 
coach. My attention was drawn to the 
subject about six months ago, in conse- 
quence of the formation of a public ce- 
metery in York, which being at a consi- 
derable distance from some parts of the 
city, suggested the idea of a carriage for 
the use of the poor. 

The accompanying drawing is of a 
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carriflge rfr«tt7» by one karse, mexiufaiC* 
tured by Messrs. Morley^ coach-inakers> 



in tlm GitJy, from a sketch which I laid 
before llie committee of the ce 




One of its members suggested that the 
body should be placed before the car- 
ri^e instead of under it ; and another 
design was made very similar to Mr. 
Crpft's, (but much plainer.) The width, 
however, was thought too great for our 
narrow streets, and the original design 
was adopted, which if you think worthy 
of a place in your valuable Magazine, is 
much at your service. 
The carriage cost £45 ; the Company 



propose charging the poor 3s. for the 
use of the carriage and horse, and Cs. to 
those in better circumstances, who choose 
to avail themselves of it. The carriage 
will contain six or eight persons, and 
there is room for the undertaker on the 
box. - 

I remain your obedient servant, 

J. P. Pritchktt,^ 

Architect. 
York, July 13th, 1837. 



KAUTICUS'S ASTRONOMICAL aUESTION. 



Sir, — I have to thank you for your 
kind insertion of my last^ and also your 
correspondent Nautilus for his equally 
kind offer lo gratify -my request. My 
wish to trespass as little as possible on 
your valuable pages, alone prevented my 
inserting the formula I wished to have 
put into familiar rules ; perhaps you will 
permit me to do so now. Dr. Tiarks, in 



his paper on determining the time by 
observations of two stars when in the 
same vertical, says, " The moment when 
the pole star and any other star daring 
tiie period of its inferior revolution are 
in the same vertical, may be ascertsdned 
in the following manner: — Let 1 = co- 
latitude of the place of observation, d 
polar distance of the pole star.j?, D that of 
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the o^httB 9ter S.(»i diffiBrence .of xigkt ae- 

cenwm of tke 9»m« ata<9, M^he wagl^ Z P 

j9, or the time elapsing from (he «|>per 

passage of the pole ^ar to its being on 

the same vertical ^vith th* other star S ; P 

being the pole, apd Z the zenith ; the 

angle Z beJng the same in the two tri- 

tmgles, Z P jp and Z P S, in which we 

haveZP = ^- ZP^ = ^- P>=-c?; ZPS 

= ^+ai and P S=D; we have these 

_ sin f . tan d 

equations: taiiZ-;i^/_co.i.co8^taa.Z 

_6in(i+a.JtaaD . 

* siB i^-cos I . cos (f +a) tan. D ^^ ^^^^'^ 

/ may be determined." They give sin I . 

(tdn (f-J-a) tan D-^-sin t .tan (i;«=scoaJ . 

- -. . sin f-^a Bin. ^ 

tandf.tanDsmaor-j^^^— ^^jj 

_ sin a 

tanl' 

I cannot but feel anxious for Nauti- 
lus's promised rules from the above for- 
mula, as I find the practical part of the 
problem extremely easy, not only with a 
transit, but mih any instnmient of simi- 
lar construction. 

On the e\'ening of the 1st of July, in 
latitude 51° 40', with a small theodolite, 
I found Capella passed vertically under 
Polaris, at 17 h. 17 min. 25 sec. siderial 
time ; may I request Nautilus to take this 
as an example, and shew the error of my 
clock at the above time ? I had not for 
some weeks verified it by a transit obser- 
vation, but I believe it vras not very wide 
of th^ truth. The polar distance of Ca- 
pella on that day was 44** K/ 26", and of 
Polaris 1** 33' 4f', their difference of right 
ascension < 3' 35". Nautilus will per- 
ceive that this method of prdcuring the 
time is very similar to the one he has 
pointed out, and that when I said I could 
make the observation in a few minutes, 
I of course meant that I had before 
roughly calculated the time, and adjust- 
ed the instrument. As soon as the lower 
star appears in the field of the telescope, 
r bring the centre wire accurately to bi- 
sect the pole star, and examine the aiis 
by the level ; as neither want much cori 
rection, I find I have plenty of time for 
this purpose before tne passage of the 
lower star. Dr. Tiarks observes, that 
Where extreme accuracy is required, the 
time elapsing between the two passages 
may be noted and allowed for, but for 
ordinary purposes this does not seem to 
be necessary. 



&l!SAM-BOJX.eil . £XPi.O6|0N9. 



I va sorry to notice,. Mr, jgiditor, ;?< 
snappish petulance in. some .of youy; cqj:* 
respondents, which I am sure they w4)uX4 
not indulge in, if they knew the ^ect it 
generally produces in the minds of your 
readers, an efi^ct by no means favoura-» 
ble to them. Though no mathematician 
myself, I have had much intercourse 
with manyi and I have always found 
those th« most eminent and profound, 
who shewed the least arrogance or dis- 
position to ca>'il at the real or suj^osed 
plunders of others. Surely, tlie kind,- 
neas oi Nautilus did not call fb|:. tlie 
rebuke obtruded by O. N., page 102, 
merely because I had not given some 
particAilar latitude and longitude in my 
queetion. The latiude certainly is a pro- 
minent pari in the formula, but. I only 
wi&hed fjcxr.a general, rule, and an exam- 
ple for SHiy latitude, and sq> no doubt* 
Nautilus understood me. 
I am. Sir, 

Your very obedient servant, 

Nauticus. 

JulylJth, 

STEAM-BOILBR EXPLOSIONS. 

Sir, — From the numerous instances in 
which steam-boiler explosions have taken 
place, when the metal has to all appear- 
ance been good, it would appear that the 
question of such acccidents does not rest 
more upon the weakness of the material, 
than the malformation of the boilers^ as . 
suited for purposes oi safety. The state- 
ment given in your Magazine vol. xxi, 
p. 84, of the explosion of the boilers in 
the steam-boat New England, first in- 
clined me to this opinion, which recent 
facts have tended to establish. The sub- 
ject demands consideration, and the sug- 
gestions of Y Z, p. 213, will, it is to be 
hoped, elicij; further remarks upon this 
important topic. 

For Marine purposes, boilers are fre- 
quently made with a large portion oi fiat 
surface, presenting an extended area to 
the pressure of the steam and ivater^ 
whereby the strength of the metal is 
placed at the greatest possible disadvan- 
tage. X^is was particularly the case 
with the boilers df the New England be- 
fore alhided to, the -ends of which were 
flat, and therefore ill suited to suAtaift 
any great pressure. The external sup- 
port they may have received from the 
material in which they were bedded. 
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though' insfafficient to resist fbe pressiire 
upon it by the yidcting plates^ might 
Iwtve giycfn an upward direction to the 
forc^ at the thn^ of explosion, by which 
the tipper arch became inverted and fold- 
ed over, prodticing the consequences that 
enstred. 

In other boilers, and to give greater 
strength to the metal, the bottoms and 
sides are turned inwards, presenting a 
convex surface to the pressure* of the 
fstcsih and water; but experience has 
proved that this form is also defective. 
'ITie great area exposed to the power is 
such, that the parts which have to sus- 
tain the aggregate, viz. the angles, are 
generally found to give way, or else the 
plates are crushed in the direction of their 
lengths, or line of the greatest pressure. 

ff I may be allowed to offer an opinion 
upon the subject, it is, that the form of 
aU steam-boilers should be such, that the 
power within should act entirely in a line 
with die cohesive strength of the metal. 
I have seen calculations upon the sub- 
ject, and found them to rest entirely 
upon this, though at the same time the 
form of the boUer was such, that the 
pressure within acted more upon the 
transverse than the cohesive power of re- 
sistance. 

There is no form better suited than 
the spherical, but for convenience the cy- 
lindrical may be as advantageously ap- 
plied. Our rail-road engineers have af- 
forded us proofs of their superiority and 
perfect safety. The boiler lately patent- 
ed by Mr. Symington, (p. 2 18,) demands 
attention in this respect, and though the 
circumstance of its safety is not there no- 
ticed, I cannot but think this is one of 
the greatest claims it has to superiority. 
I could wish to have seen the ends more 
convex ; there is no reason why they 
should not be so. I have not the honor 
of knowing Mr. S., nor have I any further 
interest in the invention than what arises 
from its affording gresLter safety to the 
lives of all who embark with so powerful 
an agent as steam. The discerning will 
not mil to encourage so essential an im- 
provement in the service of navigation. 

I lemamf Sir, yours respectfully^ . 
Jams3 Woodhouss. 

Klibttni-, July 8, ISdr. 



AKB ^ABB« «B>NB]tAT£0- WittlfiK> 
MOlvmUBy BV^B TUB CAVfiB Of^ 

Sir, — It is now about one hundred and 
thirty-eight years since steam was iiitro- 
duced as a mechanical agent by Captain 
Savery; and yet, a!s appejlrs from flie 
frequent ex'plofsions of boilers which take 
place, and the conflicting opinions which 
are given as to the immediate canse df 
these melancholy events,, the exact ma- 
ture of this power is not properly un- 
derstood, and more especially by those 
who are entrusted with its maaiagement. 
From the difficulty of conceiving that 
the power oi mere steam is adequate to 
rend a strong liew boiler, and to scatter 
the fragments in every direction to con- 
siderable distances, an opinion eeems to 
be rapidly gaining ground that we are 
to ascribe these disastrous eveuts to the 
formation and explosion of gases within 
the boiler. Now this opinion is either 
correct or otherwise. IE the opinion that 
gases are formed within the boiler be 
correct, then the causes and manner of 
their formation ought to be investigated 
by competent persons without delay, that 
some means may be devised, whereby we 
may be enabled to provide against the 
recurrence of these awful disasters. If, 
on the other hand, this opinion is found- 
ed in error, the sooner it is exploded the 
better, as by looking to many causes 
our attention is diverted from the real 
source of the evil, and thereby the danger 
increased instead of diminished. 

Looking at the very elaborate experi- 
ments of the Franklin Institute, I must 
confess that I am somewhat sceptical 
with respect to this new doctrine. The 
experimental boiler of the Institute was 
in precisely that condition, which is sup- 
posed to be most favourable to the decom- 
position of water. Yet the experimenters 
were unable tp effect the formation of hy- 
drogen, and therefore, tliey came to the 
conclusion, — and that conclusion hae 
gone forth, to the wqrld, that.no gas is 
generated under the supposed circum- 
stances. Now, although the experiments 
of the Franklin Institute are undoubtedly 
entitled to the highest respect, we must 
still bear in mina, that even with the 
utmost care and vigilance, aided by all 
the lights, of modem science, there is 
still a possibility of error, — some trivial 
circumstance which escapes observation 
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at the time, may vitiate an experiment, 
or even a series of experiments, and thus 
render them entirely valueless, as prac- 
tical guides to the engineer. If it be a 
fact, that gases are formed within the 
boiler, and that we, reposing in con- 
fidence upon the conclusion of the 
Franklin Institute, neglect to seek out, 
and apply the requisite precautionary 
measures, we must expect at intervals a 
recurrence of these fatal explosions. 

This is a subject of too much import- 
ance to be suflfered to remain in its pre- 
sent obscure and embarrassed state. The 
Tlie capital invested in steam-engine 
machinery, in England alone, amounts 
to many millions sterling, and from all 
appearances is likely to be extended in- 
difinitelv. The truth is, that steam 
power IS too valuable to be given up, 
whatever disaster may ensue from its 
mismanagement ; it therefore behoves us 
to exert all our means to obtain the 
complete mastery of this powerful agent. 
It appears to me, as the Mechanics* Ma- 
gazine passes under the eyes of nearly 
all the engineers in the United Kingdom, 
as well as those of other countries, that 
through the medium of its pages a body 
of facts, deduced from actual practice, 
and not from experiment, might be col- 
lected, by which we should be enabled 
to arrive at satisfactory conclusions- 
It may be proper here to remind the 
proprietors of steam vessels in particular, 
that their interests are deeply involved 
in the matter. It is expected, I under- 
stand, that a bill will be brought into 
Parliament to prohibit the further use of 
sheet-iron boiler, in steam vessels, in con-" 
sequence, it is said, of iron decomposing 
the water, and generating hydrogen gas, 
thereby causing violent explosions. No- 
thing but copper boilers will be allowed, 
which, from their additional cost, unless 
they do in reality afford an adequate 
security, must be considered an unneces- 
sary tax upon the proprietors of steam 
vessels. 

I should be glad to see the subject 
canvassed in the pages of the Mechanics* 
Magazine, and would partictdariy re- 
commend it to the notice of your able 
and intelligent correspondents. 
Yours, &c.. 

An Enginebr. 

Umebouse, July, 18;i7. 



RTTRICK's THERMOMfefAR roll 
CHEMICAL PURPOSES. 

Sir,— In the year X824 requiring d 
thermometer for ascertaining the heat 
of caustic liquids, the following was. 
constructed at the time ; being then un- 
acquainted with the common one that', 
folds back. As this is a decided im- 
provement upon it, I shall be obliged by 
your inserting it in the Mechanics^ Mag- 
azine, 

Fig. 1, is an edge, and Fig. 2, a front 
view. A B the glass thermometer^ 
Fig. 1. Fig. 2. 
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sliding through two pieces of brass CD 
havii^jscr^wa^ £.F on the other side» for 
tightening the glass : a small piece of 
doth should be ajpplied under the glass 
at those places. The scale may be divi- 
'ded as is commonly done, i. e. beginning 
the divisions of the scale, when the ther- 
mometer is quite up : or, the scale may 
be marked, the divisions being com- 
menced when quite down 5 but, the 
better way would be, to divide it both 
ways. 

Yours &c. 

W. Ettrick. 

High Barns, Sunderland. 

woodhouse's rotary engine 
invented by beale. 

Sir, — I hasten to inform you that Mr. 
Woodhcmse has been anticipated by me in 
every particular of his rotjuy engine, and 
in a mechanical point of view, in a very 
superior manner, i long since construc- 
ted an engine on the same principle, of 
ten horse power weighing 2 cwt,, which 
a boy could move, by the force of his 
lungs ; and I myself have, with my breath 
propelled a model weighing 60 lbs. at 
the rate of 70 revolutions per minute; 
if I recollect rightly Mr. Maugham of 
the Gallery of Practical Science saw me 
do this considerably more than a year 
ago. ^ also beg to refer Mr. Woodhouse 
to my patent of the 25th February, 1835, 
and further to say, that I have sold a 
considerable number of such engines, and 
have likewise a number of orders for 
them in hand. Any gentleman wishing 
to see (>ne of my patent engines at work, 
can dot so any day at my factory at East 
Greenwich, between the hours of six in 
the mcp-ning and eight in the evening.* 
I am, Sir, 
' Your obedient servant, 

J. T. Beale. 

11 Church Lane Whiteehapel. 
22 July 1837. . 

CHEAP APPARATUS FOR ASCERTAIN- 
ING THE SPECIFIC GRAVITY OF 
GASES. 

Sir, — I have for some time past made 
use of a small apparatus for determining 

* We shall be happy to publish a description of 
Mr. Beale's rotary engine, of which we have heard 
very favourable reports from parties who have seen 
It in operation. Perhaps Mr. B. will favour us with 
a copy, or a loan of his specification and drawings. 
—Ed. M. M. 



the specific gravity of gases, a descrip- 
tion, of which I thought ought not be 
useless to some of your reader^ who, 
like myself,^ cannot afford to purchase 
the expensive apparatus at present in use 
for that purpose. 

It consists simply of a small oUed sUk 
6a^,and a very delicate balance furnished 
with a set of decimal grain weights. 
The bag holds about four ounces^ and 
is rendered air*tight at the edges by 
means of a solution of Indiar-rubber ; it 
is fastened to a veiy ^maU brass stop- 
cock, which is contrived so as to hook 
on to one end of the beam of the balance 
instead of the scale-pan. To use this, I 
measure four ounces of dry hydrogen 
gas ; and having introduced it into the 
bag, I attach it to the end of the beam, 
and put a sufficient number of weights 
into the scale at the opposite end to 
counterbalance it. If I wish now to 
ascertain the specific gravity of any gas, 
say, carbonic acid, I introduce U)ur 
ounces of it, previously dried, into the 
bag ; and having hung it on the end of 
the beam, I add to the weights already 
in the scale a sufiicient quantity more to 
coimterbalance it. The number of grains 
added, consequently being the specific 
gravity of the carbonic acid, when com- 
pared with that of hydrogen. 

The advantages derived from using a 
square oiled silk bag for this purpose, in 
preference to a bladder or turkey's maw, 
are too numerous and evident to require 
pointing out. 

By means of this little apparatus, I 
have been enabled to determine the spe- 
cific graWties of several of the gases with 
great precision ; they differ, however, « 
Uttle from those given in scientific works, 
for vaiious reasons. Perhaps at some 
future time I may be able to collect to- 
gether, and send you a hstof the different 
gases I have weighed, as compared with 
the weights hitherto given ; in the Jdean 
while, beheve me. 

Sir, yours truly, 

J. F. 

Near Sheffield, July 19th, 1837. 



ADAMS'fr '* ENGLISH PLEASURE 
CARRIAGES."* 

Thewordluxury is at no time much more 
than a comparative term. Many of the 

* English Pleasure Carriages ; their Origin, Hia- 
tor>', Varieties, Materials, Construction, Defects, 
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iiidulg^ces of one generation are the 
ccmvindence»'0f ftbe ntscV and tiie Aece&- 
mtiwi of th0 tlxkrd. Tbfij beoome aOi be^ 
elkuse^ t^agkitbey aaoe^to tihe^diist gene- 
«fttftO(D seal ifftdudgeneea («hat is^ fcteaiuB 
of avoiding inconveniences' already easily 
eQjdased.<tSi*augh biil)!t), they are found 
to diminiah'suittriiig and increase eBJoyi- 
vsusm. Tke aepood generation grrowa u|> 
bo^usig attd striving for, and {Martially enr 
jpyiji^ the .benefit of thewj the tbicd 
&a^9 tiuenL abBolnteoneceaeities, because 
having never been without them, their 
feelings, their plans, the whoje train of 
tlMdreDgagemeiijl»>andthe entire|n!ogres8 
of their divet, — aU euppofe thei r«xiatence 
and ready use. It ie pleasant in this 
-view to look sdong the history of ^* Plea* 
piwe Carriages," as given in this delight*- 
ful bookv and to remark the exiraordi* 
nary contrast of the two ends, of ibe tale; 
one,, the rude and merely floating" raft, 
and, perhaps, ruder sledge, — then bixui^ 
rieeand wonders;; the other, the stcain- 
boat proudly defying the tide, aDd.the 
ieccxmotive : diataocing till animals in det* 
riaon,:bec6me the daily sights -and daily 
Wittits . of Tthe world ; How many failing', 
yet not irnitkiss, efforts have been made 
in attaining' this- result ;^^how many mur^ 
jmmiQgs {^ainat change have sometimes, 
and somewbile, hindemd, to be at length 
.overborne by the rush of improvement 
--^Itowinaaiyfallacies in social theory hav« 
iDpfiosed themtfielvesy smd been exploded 
r-'how manywonderera at> tiie ruineofl 
luxury of tne agie, have (piietly Isdien in 
«t the rear, to partake the good at ;first 
«eomed*^»*«is mnck in xmde as in -virtue— r 
it would take many and curious volumes 
to tell, Mv Adams, h^s told as i^auch 
of it as hi« yoluma could in all neasoii 
be expected to give us, aad more agree? 
«blv it willinev-er be tpld again.. 

.Onluay^nuiiii Bubj^ct^/^Gagltl^ Fl«»- 
auae jCanaaffes," ;qui: author :has htmg 
notes rand i^^^ntions on niany related 
subjects y the iblk>wing^rema[rli^ are on 
one, which atall'tim^s frets more oV less 
Some members of the wadkirig classes 
Of the cothmunity :-^ ' 



Improvements, an^ Capabilities : with an Analysis 
of the Construction of Common 'Koads and Biail- 
roads, and the PuJ[)lic Vehicles used «n them -, to- 
gether with DescrfptionB of new Inventions ; illus- 
trated with numerous Designs ; for the Use of Cac- 
riage Purcliasers and Contractors. By William 
Brides Adams. London: Charles Knight & Co. 
\)^. 9f0,} pp.316. 



^* As this work may occasionally fall into 
^ hm^ of fe«d«V'wh« ffid'j»i9i4imEiSkm' 
terest in i^eaaure Qwriagesr ^tbefif^^iipiif- 

be ijicliaed to questiouL its u^i^i .^^^i^A^ 
it relates to the mecliaplsm of yehic^r Jfj- 
comotion. They may perchauce cond^WJi 
pleasure carriages altogether, as luxuries d^i- 
justly engrossed by wealthy peoiple. T^s 
^otild be as urljust as the sweeping coiffle^- 
hations so frequently passed on the Jit^flc 
vehicles in the streets. Pleasute 'cartia^es 
are instruments of elegant human enjoymc^; 
and to say that none oaght to enjoy tb^m 
hecause all cai^Qt enjoy them, wcoaJd be 4x> 
possess a spirit akin to: that of ^fhe-. ^ idog^ 
the manger. ' * If tboae who possess pleasiu% 
carriages were. to- enjoy them at fhe<expenae 
of those who.do^ jx(A possess them^ the ^^mi 
wauLd be a monstro^ one: \yvA suchis:not 
the fact. Partial instances mi^ be, ad- 
duced ; but they ai-e only exceptions tp jhfi 
rule, — as, for example, the case of a, swind- 
ler. But, after all, those "who do not use 
pleasure carriages — as the mass of the cona- 
munity— ^though they do not benefit Aectly, 
«tUl benefit indirectly by them. TCey are 
objects of beauty cohistahtly teposed tfo-^)^ 
lie view, as much so as arokiteetvirti' e#ed- 
tioDs — iperhaps more so^ be&ifloeoiiMtiM, 
1 — ^and far more so^ though in. a i humbler 
way y than -paintings or statuies;.. itiiftan 
undeaiiable fact, that the daily habit lof M- 
holdiiig beautiful objects has aQ^i9tipef#€ptl- 
Xible effect, in. refining. the .natipx^l ^^9^' 
Pleasing colours and pleasing, fori]fiS'tf|«4^ 
soften rugged natures ; and whatever r^ 
be the disputes as to the evij. or "good.^^ul^- 
ing to a nation from the existence of a per- 
manent leisure class, it is quite certain tihat 
if no part of the community be at'lfeasui^ tt 
study the arts of degance, tfe fjift^CWI^^ 
far less refined, ikr mtite'dev^* rf ti^', 
^an if they have^ a staflflard'-^^ ty^?*lft It 
were, t^ imitate, wh^h aiiy ^nttUVia«i^: %iil^ 
acquire the meatES to ,iatttiute^'#i6bi>Qt/ttii>> 
derstanding.the priaciplfes ^f ttbat 'v^suiiiK^ 
imitatea.'^^f'^^. .viii»iix^ . ' '- "■'^-^-'^ 
How'tnady of th^ afoi«6^iJ'gt*6hibters 
{a very 'snian miuorityj- v^ befieT^^ llifc 
tksseis to wMeh they befldng) tvilib^iesii- 
"viticed or raconeUed b^tbis reasoi^iSgLi^ 
cahiiot guess ; but it k' cle^ td i£^^hl% 
the same sti?actt*re of society t«hiiih>}>ef*. 
mits the exfetemjeof ♦* a peimaifti^rt^^kti 
sure clAs«/' makes th^ low^est clte^s ^fc 
ter ofF'tbati they would -bfe wiftiout-tRItt 
structurie: The syetem whfcte'>#(fflW bfe 
^t Once ttiost judt, mofet pewftaneilt, and 
pwducHiT'e of most happifBess, would be 
that which niOBt ejOfectually protected e«ek 
member of the community frgm wrong; 
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«Wrtk)ti. 'In this fi*atfeof things "pccu- 
"liftritltf* <>f indiVidnal character ^vouM 
■^iieoefssariiy prodtici ineqnalilies of coii- 
^mtibn— itregtflarities, however, by no 
"means unjust, as far as society is coin- 
c^riied ; foir society in this sense of the • 
term, does not produce them: indeed, 
. without it, they would probabiy exist in 
a ]bii$(hly aggravated form. The man who 
,^K>w beqomies. wealthy by. force of cha- 
vacter* .a&d founds a patrician £amily, 
•would then by the same personal quali- 
ties^' raise himself to the head of a troop 
ofmamttders, and kave a dynasty to \^ 
«xtirpated by the next suoceesful aspir- 
ant ; wht!e those who are now his ser- 
vants, or the poor of his parish, might 
then be the instruments, or the scarcely 
more pitiable victims ot his ravages. As 
"for abolishing the effects of individual 
character by artificial plans of society, 
few are wild enough to dream of it, after 
once thinking of it. Beg^ng, then, a 
lopg step in the argument, it is lawful to 
ridQ m. -coaches, — a conclusion at which 
.w«*d€iubt not that many of our readers 
-have arrived before this time, by many a 
route, neaver than that we have taken. 
-But the point being agreed, -we go on. 

Mr. Adams starts at the very begiri- 
tkiti^ of his subject. His introduction 
'lei'ds through all the early contrivances 
for effecting change of place without 
TV^eariness (Oilimb. Riding on animals, — 
rafts, — canoes, — sledges, which he de- 
liyes from rafts,— litters, — vehicles with 
|oilers,.8Uggested by the comparative ease 
v^^ which fisdien tre§s are moved,— ^ 
^iU^el8,ir*-two-wheel carriage^, — cars of 
'Ma^q»9.oounitfri€8^:-T£6w-w&el carriages, 
4}Qnliavad la tuniy swin^agibnitf^es,. and 
«piiuigli^-*t^ill the- fairly plaiscs us i& an 
English carriage of:^the'preBeBt (ky; 
' EpUowing the aarly histoary of-wheel- 
^sarria^^ tha}0)4gh' the pairiarch{d and 
jggyptian ^ eri€K^»„ to the chariots of th^ 
iAympici^^himA of Rcoai^Mr. Adam^ 
pomea tp ^ rude* conve^yanees of Xh^ 
SaxQYia ^and j^ middle sig/da. Among 
these. curious .p^ioidars, we may notice 
th;it, at the Ol^ii^icgamesiy/Hhe renown 
Attached i<x> a winmng ohariot wa^.a^-gr^ 
§H that, voyfr^wod by/ft wpinmg horae. •' 
^e have- noticed, a. singular Sxist, 1h«t 
jamofig carriages budlt to the saifie plan^ 
tfaofiAfyoi the, sameaea^Hjag^j and>byth« 
same workmen,flQmeaife invariably prefix*, 
red, on trial, by knowing drivers, as "run- 



fiing Hghtar'^ than ths'^^ers. 'i%»t7dn6 
should ^bafTc ocanrrfed \V34^ thfiipude cent- 
stf uctien and workman6hi]i]f> a»dr e^^liy 
coarse habits of eomparisoa in medumi^ 
cal affairs, existing^ in the Olympiada^ 
does not Suisse us ; but that snch a 
preference, so founded oa undetected or 
unappreciated differ^noeSj ^lotid sofne- 
quently.take place in the present state cf 
the art of carriage bulldmg, is iproojf a|; 
least of the complexity of ihe pvohlenf, 
and'of the need of its- farther inveatiga*- 
'tion. . ' : ■ \ • * 

We may further notice, rtiiaftdiougjlk 
:the Saxons evidently- attempted to avoid 
4he joks of »a quick mDtion on bad raads» 
by simply siespendmff the wat, no im- 
provement of the principle was effected 
till almost our own times. So slowly 
does excellence ^row 1 Astonished as.wfe 
ar£, and justly, at the total progress 
made, we are often as much amaaed,when 
we look into the history of the ^(srts of 
a machine, at the tardiness of their 
perfection, and the almost total want of 
invention in those whose ^aily wants 
■might seem imperiously to demand mi- 
provement. We stanil, however, on. tod 
iiigh ground to jud|pe them- fairing*:- In^ 
ventions are actually working -for ns antd 
before our eyes, of which out foreiathepft 
neither hoped nor dreamed/bcsides whixjhv 
evils which would now be intolerable to 
us, were to them, at wcwst, incotivenieiices 
which it were all very -well to remove* 
but which yet might be very well en*- 
dured« 

Therstate of ithiugs in the middleiages 
is .thus given. :-^ u . -. -f 

** The feudal times were obVionsly rnifn- 
Voufable to theiise of carriages : the only seat 
cofl^dered "be^ttihg a Imlght wa4 his- saddle; 
— and the futStf' plwee ^r »a'Va*^, at.tli^ 
silrrup of Ms diegS aorti. The 'kii^ht^ be- 
strode tiislr eoiirfler», and fair jitone^ 'grsse* 
fitUy Feined up 'th^^ridbly-tta^ariBeBed^pal* 
IVeys. ; In 1239,. onr^he eiitra«oe of Fre^^fW 
H. Into Padua, ladles highly born «Ad sump*- 
tuously attired «ame ^fortb .to .meet him on 
horses ornamented with trappings. But 
this state of things was to have its change ; 
the more eommodious thongh lesr pictur- 
esque wheel carriage came to make its innor 
cenl| and bloodless revolution. . ' 

** Italy, iFrsMioe, Spaing and Germany take 
the lead of us in their records, and contend 
with'eaHh other for the honour of. the'^rst 
introduction of carriages. The earliest. ie« 
cord we have found is upon Beckman's 
authority : he states, that when Charles of 
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^^lygu eii^ei:ed Ji^^aples, (to^ijardB tlieemlof 

' iV? thirteenth century,) his queen rode in a 

' i^fft^d] ihe outside and fnside. of which was 

'coveted" ^tli 'sky-blue velvet, interspersed 

with golden lilies. That the example of the 

~''ftar qie*ii%a9 8peedily followed in France, 

fc'fll*nigh mbsl' probably al a humble distance, 

.t«M|y 1^^ iDt^rred fyom the fact of an ordinance 

'-.of'Pbilip/theiFiilrheibg.iiBsaedin 1204, (and 

vwhidk iaiftiU^ accontin;^ to Beckman, in pve- 

.skTRtidsir) i9v sJoppresHtpg luxury^ and for- 

|:tH4uaS'tlka citwens' wiyes the use of * cajrs.' 

, Xhat^th/^ caif'etta^ wei« the same with the 

<'ears,*; * chares/ and latterly the * chaiat,' 

' ir>form^^thoUgl^di0ering in adornment, thwe 

, is little doubt ; and . aithpugh ' caretta/ and 

' sky-blue velvet/ and * golden lilies,' seem 

far more fitting to describe the car of Cin- 

< deraila, ov of s6me radiant genius in a fairy 

' pageant, there is little diffioolty in believing 

'that all the above-named vehicles had .one 

iHiiver»il family likeness, both- in name and 

constfaoiion, id oojp common brosd^wheeled 

cart I- In the ' Anciennes Chroniques de 

Flandres;' date IM7, ia manusoript in bean- 

tiAii pre8»^ation,«*-a work of art it may be 

' ealied,-from' ttie briitiancy and delieacy of 

its £mBh,^1ft an illnstratioft of the flight of 

. Emtffrg^d, wife of Salv«rd^ Lord of Ronsil. 

)oa. ■'' " 9he oanpiage in w^hi^. she is 'sested> is 

■Bdt <n|lf Ttohly^colouaped, but the details of 

its oon9tniGtibn«i'e>aoct|rately saj^lied. The 

> outer- edges of the whedis are coloured grey, 

i.to n^Msent ati» of iron",.atid the hordes are 

atCaehed^othe earriage by a^similar. method 

to one tftyw in ttse. The body of the oart or 

• cliari^tte' isof earvedwebdj aAd the hang-' 

ings otpAtpVe AWA crilmSdn, t«rfied up in the 

' eenttt, The'-^ady E^^^mi-is seated in- 

>'iU{e,\iri^eA ^ttteftdant^'beMnd, and her Fool 

-Ift ftt)fit£' The* machine^ % dwrwtt by tWo 

lH>FseB, the chftffot^- silting upon, the ^left 

** That England was not far behind in the 
pOi80BSion.bf die ^ eli:a)«,^ w^tiaft^ i^stknony, 
«ttd tifat>ef iHi>4iitei^^Mtifl%>)Bi{Ml, as it has 
titfown Mme ii^t-'Upon^a ]tort* of -the Lady 
^BBtergcurd^s vehi<^ Of-^s^f^ly elattsiness 'of 
.wlncli!We MaddoMEill theii disceme<lthe ^oee. 
Jh * Thefeqnyv, <)f -l/m Degree,^ supposed 
to be' before the time of- Chaucer, {vide 
EHiB'b Specimens of Early English Poetry,) 
thei^Mher of tlie Princess of Hungary thus 
makefif promise :•«— 

i • ^'fb-mmTowye-shaironhti&tiBgfiire, 
AndLiMe my daughtfl? ia a cikire. 
U bMX ^ e^T^red wltb velvet red. 
Ana cloths of fine gold all about your head ; ' 
WIffa damask wfalte.'^and'azure -blue, 
. Well Capered with llUes new : 
Your pomelles shall be ended vnth gold, 
'Your chains enamelled many a fold.*'" 

" These pomelles* were doubtless the 



* Pomelle — probably a diminution of pomme, lit- 
tle apple — referring to the amall round knob by 



handles to the rods a^xod towards, the. roof 
of the * chariette / and were for the piii^se 
of holding by, when deep ruts or oo'stacjes 
in the road caused an iinUsual jerlj/m ^-^ 
vehicle ;— -in the illumiUfSftion they aujeaiM 
This coincidence with the other; §1 _^_ 
'lilies' in the * caretLa,' seems to idennfy 
the carriages as far as ^neral construcupn 
is concerned. , "• '<f ■*« 

**" That the use of wheel cir;i^ages'.'&,^aae 

, common in England as th9y.di|l'iii" Enjjce, 
may be gained, amongst others i.froo^'^p::*^- 
sart, who, in speaking of the^'rvtarn ot fte 
English from Scotland in the reigi^Qf^- 
ward HI, tells of Meur's' chare ttes^'Jyhich 
were most likely of a siinilar foyj^ ^q JEMse 
above mentioned j . though, as j^eyV ereu^ed 
for purposes oi war, ihey we're with©i^ any 
of the elegant appurtenances tha"t' .wgre 
thought seemly for bdies of high degf.^a,^^ 
Pp. 30, 31, 32. »■ * ;.* 7'^^^ 

*' One of the .most curious documems^ne- 
lative to this tnne,.X the 15 th (»ntw*^juj^ 
be found in Roubd^s "* "L'Art de McnuisiCT.' 
It has reference' to'^hoiotnidddiidmoSWhat 
would seetn Uixvm'^iioheJ^*6htiwmp/atia^ 
carriage, although:' hHtery:a«eB8]ietlN>i^^ a 

. much later ^dete^' In ^peakiHg^ta:f9||M|^e 
brought from the King of Hungtuiy y^ a 
present to the Queen, of Bohemiai(a|i4i^^^ 
seemed to excite the wonder and atmirftt^n 
of the good Tarisians, he descrioes it*^ 
* braiant eb moult rieh«.' W^t^6«<ld'6ra. 
Uint (qoi^fevi^g op^trettrtiking) me^^' btfMlfct 
it swayed tf^ Atid froy f^NMa bfffng'.«M^ekId«i ? 
. Ffom i^ie> iiiM ooveiied darviageg \K^i^mi to 
be used' in ^Franoe, theaghr '«Mid4h^<«par- 
ingly. " They - wwe ftoli^de^ bfyt )tettimon 

' Tise, even to women, 0» bsnAiAgto&vOk^ to 
the promotiolt of luxury ; and: iml^lloM'of 
thft^h^kestTttfik wet«'peirtnltti6d't0<iiM(Jt6^. 
A|} aU-ptt^of^VeiAetUes''dl«re^4s>ito viMHSUn 
'made ^ «t«to ooacten, btit of ' fiftHM^ %Mrbs 

^nd Btatfe .iiGntfe»t Even hi» 'bdHMfrirtitfle 

. JPope 'Tode tipbti -a grey horsd^t ^Mtfi^^lo 
indemnify hikn toytOwy^erttoB^hfe'l RjM W ffii s 
led and' his 8tirnip"heMl' by kia^ M M- 
perors. --,•-. * : >J-ii:*wr» 

. " Ae time^^r^ot ^^^ people tieeWMI'T'lfiike 
.philosopluQal ; ^avd one ov^enef rO^tljif^as, 

. in preferring tlje ease, tfiat 4ow iw:-MijttJ3r, 
to the' sielfvdpnidT^hat./does^noV^Qp^v^r 
rather, the ease "that dtves gobdj iQ^ih^.§uf' 
denial that' does "injury! C'overedf carfiaAs 
began to obtaiA ihore commonlyi thou|^Tit 

♦first their uses' Were' cotifined^ to long id&- 
rtteeor ^mes 6f puTjKc ceremony,- Kni^Ay 
appears to 'have YSecn tWcbttnfrfy pkt^w 
which the eoacb was bom i though nftmy 

.— , u-_: — / ' . -r . ' ^. 

which tite hand.haldioa.- Hodcra cotriagfeir gtlU . 
retain a similar appliance in the shape of inside 
lace-holders, even now that the improvements' in 
springs and roads have rendered them uselese ex- 
cepl as ornaments. 
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nations contend for the honour of fathering 
..the.ii nw i e l di y child, which has in its tttm 
b^en father to a numerous tribe of now 
j'ai»idl)r.improying offspring. Benina con- 
.{ends for" Spain } Father Semedi, for Italy ; 
tjie ^ Encyclopedic Fran9arse,'' for France ; 
,^hile we would put in a. claim founded joh 
;Che ''whirlicote,* which Conveyed the mother 
'6f Richard II. from the terrors of Wat 
■*fylcr's mob. What thesie whirlicoles were, 
'#tf have not been able to ^ discover ; most 
'l^obably 'the first rudeattempt at the cldse 
carnage of a later 'period.* That the com- 

jAoto. people of this country had at this time 
4hdr conveyances,. may be infeited from ^ 

. ^record of the bearing of Ku\g Richard's 
corpse, — ' upon a chariette or sort of litter 
W wheels, such as is nsed by citizen's wives 
vrho were not able or not allowed to keep 
ordinary litters.' Anne, the wife of this 
long, granted an annual stipend during the 
fife of' Robert Westende, * purvoiour de box 
ehariettes.''— j?p. 33, 34. 

The 16th eenlury witnemed a liun^inr 
' 4UWWD in the use of eoaches by pnnces 
aad grandees ia Clertiutty> and the 17th 
iK^iiir that eofBKtry and mSpaia.' Eklicts 
and tcpft^hes, however^ strove to te~ 
pr€fi» &eir employment among the peo" 
jde. In France^ nowever, — 

'* Eveik so late as Henri Qoalre little ad'- 
yaoDe.bad. heeo made in emulation of tke 
ftiCHn^ Wwioua Germans. It iqp^pears from 
B lett^ iMdd to be. still in pveaervatiott, that 
Henry the Great had but one carriage for 
himself end the ^leen she says» ' I caogaot 
vmufiM yott.. to-dajr. heeauae my wife is 

^ »ak^ rn^.ooac^/ This coach waa probaUy 
.theojAe.in^l|ieh.he.wa9 afteswards aaaaaai- 
AsM. {t is said, that iaamediately upon 
Ihe mvcder, hisfriends about him kt iall the 
^etutains of the poach and drove to tiie palace. 
Cftfriages at, this tme used in Frimce were 

, HMkde with. 9 canopy si»pported by ornamen- 
tal pUliars, and the whole surreunded by 
curiidns of stuff or leather, which might be 
4mfiru «ip or fetdjwn* at j^easure.'^— >p. 37, 

'- We must not leave this cnrioas chap. 
fair without noticing that about the year 
1670 a machine was in common use as a 
public vehicle in Paris, as a substitute f^r 
a sedan chair, little if at aH lighter than 
some of our modem cabs, (probably, 
Ixowever, carrying but one nai^sengeijS 
and drawn bj tme matL ! '* Ce qui,'' sayis 
Roubo, as quoted \ff Mrt Adams, '^mal- 
gre Tusage, Jie fait pas beau coup d'hon- 
neur h rurbamte FrancMse." Truly we 

* Queiry— Whirling cot, 'or moving houoe. 
VOL. XXVII. 



/.think so! 'Bjjt th'eywere'suppressedfor 
a time, lest Jthey ^should c^tWn^A the de- 
mand for human bruterlabour-r-not be- 
<;au8e they required it. - ' 

1%e second chapter i8.|^ven to the hW- 
tory of English oarriages. Itcommex^oes 
witn the coach built by Waltsr Rip^9»i» 
in 1555 for the Earl of Rutland, and is 
continued by inttreisting partieukra' of 
construction, ^q)enB^,.the mistaken dis- 
content of those who supposed thai the/ 
should be injured by im{^rovement3,T-4o 
the dose of the 15th icepatury. In 167ii^, 
"my im'** coche. with all the famitun^ 
thereto belonging, except horses, cost 
£34. 14s., and the horses £21 .13s: 3d," 

** Vehicles of all descriptions bow becatne 
general; fLnd an outcry was speedily raised 
against them; In 1585, liVlUiam Lilly, ih 
one of- this pUys, ownplatfts of these who 
were aocustoaaed. to. go. to a- battle^fieUl 
* on hard-trottiog honies, now riding in 
easie coadies.up and.dawn to court ladles*' 
So high did the clamour run, that a parliar 
meutary bill was in agitation to {Nrerent the 
increase of coaches ; its alleged neccsaity 
being, that goyemment Would be at a lOss 
to mount the army, owing to the increasi^ 
use of hoifes amongst the common people. 

'f Meantime England was lending iu tKtttL 
to o^r countries what she hertelf had 
bonrowed. Towards the end of the sixteenth 
century, John of Finland, en his retiuffii 
fraop En^and, amoiig other ertidles of 
luxury took with him to Sweden thefin^ 
eoaoh that was seen in that country. Be- 
ibre Aat time, the noUes of Sweden when 
they trsTdled carried their wives behind 
thm on horseback. The prAaicesses trayel- 
led in like manner, and when it rained, eaV 
Yeloped themselyes in a mantle of waxSd 

cloth. 

. '' In 1598 it was aec^^nted a great maryd 
that the English ambassador to Soottaad 
had a coaeh with him, as it was ^ihe custom 
for. cdU public functionaries, to add to thei|r 
otiier toils of office that of majdng long 
journeys on hoiseback. James I. made, hifi 
first progress from Edinburgh to London 
afUr this fashion. Stowe records his leaving 
Edinburgh on the 5th of April, and not 
reaching London till the 7th ef May. We 
must cease to wonder at slow national pror 
gression, if all ■ public business was .con« 
ducted at a similar rate. Gieaf part of thfe 
way where the CQimtry was fayourable, the 
king hunted ; and on the day of ina ar- 
rival, to avoid the extremity of dust, he rodfe 
from Theobaldes, through the meadows. At 
Stamford Hfll he was met by the lord mayor, 
knights, and aldermen of London, in scarleft 
T 
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v6bBB, all on ^livrnkwok, and * mvltitadfi af 
^ptDfUmmnBomg ia .bighwajB, in;6Qlds, on 
4Mo«C0.aBd,lraeSf.<to<')»eho)d tbe aung^Md 
with whom the namje of thd.kipig<wa8«Teigr 
iitraag^, heiiig full fifjy j^ars auu;e their was 
AiHi^uiEpgland.' 

^ " There is a record by the same chro- 
ilicler of the commoii use of carriages at this 
period. * On the 8th pf June foliowiD^g 
arrived at London, Monsieur de Rosny, 
i^reiat treasurer at France, accompanied with 
noblemen and gentlemen in great number. 
'The same night they, in Mtrfy coaches, rode 
to the French ambassador's leaguer, then 
lodged at the Bapbioaa by Redeross Street:' 
(libiaerBOa places the penod of the geasril 
employment of eooehss in L70&,.aiid, inhis 
* History of Commerce,' gives the following 
state of the number and increa^ of hackney- 
^f^sfihes in London aad \\^estnunster : — 

In 1637 ftO 

1«52 2m 

i694,. limited |»i... 700 
1716 SWi. 

]This does not quite agree with Old Parr's 
chronicler, who surely could not account 
fifty coaches in London a swarm sufficient 
;to ' ruin the watermen ^r cause .the gun^ 
jpowder plot I What would he say now tp 
ihe nine hundred omnibuses -of modam 
I^Nmtkf exclusive of the .andent-looking 
%ficknej coaches, and the endless vaaeties 
'<)f the great mushroom family of cabs, 

, " Jtt is a singular fact that in the earlier 
.Jise of coaches in'Scotluid, that ooimtry was 
indebted to a native of Stfalsund^ in ^ome- 
Jirania, who, in the year 1610, oflfered to con- 
^tract for a certain number 6f coaches and 
waggons, with horses to draw and servants 
'to attend them. Accordingly, a royal patent 
Vras granted him, conferring an exclusive 
privilege, for fifteen years, St running be- 
tween Edinburgh and Ldth. Jn England, 
coaches were dtoly becomingmove neeessaiy 
^0 the good citiztes; althcugh, in jnany 
i^oaxters, the pr^*n&^ ran high against their 
,U8e» The most vehement Outcries, as might 
1»e expected, wens to be found amongst the 
Tra^rmen,. whose *1 lights' were most ixv- 
Jri^ged upon. Diese, with their own poet 
^X'aylor at their head, ,no^ and th^ assisted 
Jby a stray pamphleteer or squib-writei:, raised 
so formidable a complaint, that the matter 
was taken into parliamentary consideration, 
and there was .some serious discussion as to 
jthe eligihility of checking the too frequent 
use ' of hired coaches I The supposed ne- 
jcessity of such an injunction is almost to be 
rendered at when we consider that these 
vehicles were — ^without springs, and altoge- 
ther clumsy and unsightly in their oonstmc- 
tion-— vehicles in which people were, in the 



^mmdB of {Caylor, ' tott, tioiiaUed, jmwMiirt, 
and jpmMed^githontmvPWfy,' ^'--r^pu 45,3l69 

47. 

It seems nof to teve been before tlA 
middle of the r7th century, that ptlTftiiB 
coaches ran between distant parts qf the 
kiogdom. In 1673 they had. met with 
the usual 'opposition to change : for it 
was. ^vely; proposed " to suppress those 
withm 50 or j60 mules of Londoi^'' Bad 
to limit the longer ones to one «et of 
horsas for the whble -length oIimmU or 
''to 30^ miles per dayin^sninmer, mbSft 
in winter.'^ What >etil8 were ^adfrto^^te 
dreaded from the amiouneem^t iSbtt 
''thatTemarkable swift tnivdlii% eoaeli^ 
the Fly, leaves Birmingham on lifondays^ 
and reaches London on the Thundays 
fallowing^' ? 

. , *^ Toward tiie end of the serenteehth^citti- 
tury, improvements began to take pli»e. dn 
Wood's Dianr mention is made of a machine 
'called the * Flying coach,' which completed 
the jonmey between 'Oxford and'Lomidon ik 
thirteen houiis I The imtcry-lessenedf^and 
the imperfMip«hidke and -bad roods ^^iPeife 
•left ^to pasaetagess immolistefl. -IK^iat te 
4atter,werQ, may.be imagined.irnn.theJBOt, 
that when Charles III. of Spain visited Bnf^ 
land,, and Prince George of I>enn|iark went 
out .to meet him, both princes were, so im- 
j)eded by the badness of the. roads j^hat tkiexr 
carriages were obliged to be borne, on the 
shoulders of the peasantry, anil they weii 
six hour^ in performing tixe last zdne mEes 
of their journey { 

"Abroad, little prpgress .seems to have 
heen made. In a curious collection tct St. 
'Petersburg, now in the possession of.tte 
'Emperor. Nich(^, and onginaliy beklngiag 
to Beter the Great .(reoognised.as Enq^nror . 
In. 12^), some specimens of antique eas- 
riages are still preserved. One. is do^ 
made .of deid, stained blaclCi mounted ■'Oil 
four wheels, the windows of mica instead i^ 
glass, and the frames of common tin\ tlus 
other -is open, with a small machine behind 
-of. the idiypwright eixiperor'f invention — iia 
fmrpoee, to determine the nnmber nf milj^i 
traversed on a joufhey. In tibe iMtme col- 
lection, b the Utter of Charles XfX- ^used.Vit 
the battle of Pultowsr. ^: 

*<< Buring .tine ejl^teen^ .centory-* xb^ 
j)r6Tements were verygreditslly made in 
carriages, and but UtUe progreeahi the^xate 
of travelling.. So kte as 1760, a jonrnqr 
'from Bdinbuigh to Xiondon t)ccupied tbe 
time of jBightBen.days,«-« part of tiie roads 
i>eingt>nly accessible by pack-horses. Within 
our own time, may be remembered the un- 
couth 'turns-out^' as a coachman wjoald 
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•«mi>hatieal]y caU thetti, botli in private and 
IhibMe conveyances :— heaVy coachea* ladi^ 
liFith iU-packed luggage : mlBerable horses, 
J^ttid in w<yrse Imuri^bs ; all at the mercy of 
Vrsd-foced, half-dninken, apoplectic coach- 
mssif with a wisp of straw for a hat-band, 
•9SDd buried under a weight of dirty drab 
^apes and cotton neckcloths, looking as if he 
united the double capacity of driver and 
|)assenger, sufficient weight iFor the coach, 
t>eing the passenger thereon.** — pp. 54, ^5. 

Leaving now tlie history of icarriages in 
4fae> gross, ve go (m with our author to 
MieietaH of their parts and eonstnic- 
Moh. Here, again, he begins certain^ 
at-llie beginning, for his next «hi^ter is 
•^ treatise on the mechanical powers; 
^wlietlier it was introduced luider any 
greatneoessity^ or to muchadvantage> does 
not seem quite clear. The subject might 
ceually ftunish a chapter on uxe history 
of the loom, the plough, the ship, or thie 

Cim-«BgiBe ; and little of it seems to 
eonnected by stibseqUent reasonit^r 
\inth, the main object of the book, if, 
llowevBr, facility of expression, variety 
lof illustration, and origmalitv of thought 
liave any redeeming power, the insertion 
of this chapter is amply excused. It is 
necessary, however, to remark, that be- 
sides adopting Mr. Farey's addition of 
the " funicular action" and the ** hydro- 
iBtatical action." To the common list of the 
anechanical powers, so called, he is de- 
Airbus of adding two others, ''the au- 
jtomatical action," which is merely a bar- 
anel-i^ring, and the *' ponderatical ac»- 
Ikm?' which is a weight. Be is led to 
this by having stated, and truly, that th^ 
lever, wedge, &e. "are not powers in 
liheineelveB, but merely vehicles or instru- 
la^ats for the transmission of power>" 
}t seemed, therefore^ to follow> that a 
,wc%ht or spring, as it gives back a^^ain 
inUy the power at first employed in wind«- 
j^ it u^, might be classed in the same 
pat; the important distinction, being over^ 
looked, that the simple machines caUecl 
|)Piechaiucal powers, act only at the very 
instant they are acted on by what are 
4^ed first movers, whereas the two " ac- 
j|^o«is" be would add to the lia^ act in 
j|^ absetiee of all other forces. . If his 
^laastfication be correcti he should add 
the ''eirctunffyratory action," that of a 
fly-wheel, and with almost equal pro* 
iniety l^e " expansive action," and the 
'^^ electrical action." Througho^ the 
.whole chapter^ mechanical powers^ first 



movers, and forces inherent in matter, 
are so mingled as to produce a strtkiiig 
view of the subject rather tiian 'a cautious 
and correct one. 

The fourth chapter coknsistff of a •curi- 
ous and useful enuikieratioh -dFthe mate- 
rials employed in t^e ' construction of 
carriages, with valuabk, and generally 
correct, observations on their origin and 
qualities. Ash timber of course occu- 
pies a prominent place : one observation 
requires remark- He says, " One of the 
qualilaes which render ash peculiarly 
valuable for carriages, is the aosence of 
elasticity and consequent indisposition to 
alter its form by hs own internal efforts." 
It is diffictilt to say #hat is the meaning 
^iventothe Word ^'-etastfeity" in ika6 
and several dlh^ passages, especially as 
we know that ash yields further before it 
sets than almost cmy other timber of £ng*> 
lish or foreign growth^ while the load it 
will bear rank» also ve^y high in the com* 
parieott. The combined effect of these 
twii qualities renders it more efficient in 
withstanding concussion than any oth^ 
wood ; and we su^ect they both arise 
from greater equaUty of texture, Thi$ 
may iii some round-about way agree with 
Mr. Adame's meaning, of the ^irase^ 
" want of elasticity." We suspect thait 
in this^ as in eome other cases, he has 
tid^en up some loose meaning of the 
Word, dififerent from that in which it is 
Used by any of our mechanical writers^ 
Oar nomenclature of the pn^erties of 
jnat^als in relation to forces, is indeed 
by no iheans settled : nothii^ would tend 
m(»re to the improvement of our arts and 
artizans than its amendment, and the 
common use of the amended terms in 
•our workshop. 

The fifth chapter describes shortly a 
carriage of each general Hass— the two*. 
Wbeeled — the Phietofn — atod the coach ^ 
and enumerates tke parts of which the 
mpnt elaborate of these vehicles is com<r 
posed, ^e sixth contains some valua*^ 
ble remarks oh wheds ; it insists wilii 
great propriety on the necessity of making 
wheel^ elastic (in the flense of yielding 
considerably under concussion without 
breaking) to make them durable at tra- 
velling speeds. It is one of the conse- 
quences ot the derivation of travelling 
vehicles from carriages of burden, that 
the presoit structure of wheel is used : 
its defects at speed are many and great ; 
th« remedy is not obvious, and we doubt 
T3 
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Trhether any existing invention com- 
pietielT fiupimes it. 

- ^ Axles come next to ^lieds. The cori- 
tiivauces whidi are most important, and 
'inmost general use, are well described 
^MidTem^ked on : Ifbe considerations ne- 
oeesftry to the nerfefetion of an axle are 
tlms enumerated *.'*— 

"That tiuer^ be.^flfi4^iM> hjE^uring surface 
Tor tlie arm_ to reatpn;. 

** That the box V^ of a coBiyement shape 
for insertion in the wheel ; ^ 
' ''' lliat as large a body of oil as possible 
be kept'in iactttal cpiitactwidi theann bt/ 
HfMhing up a^ ike wfieel devolves; 

i**"T^at the column of oil may in no case be 
abbre^^e hoiizotital fe^ of the leakage 
point whfle the wlfecft'is ut rest*'*— p. 115. 

Now there ?ire great doubts about tjiis 
*^ washing up j" aMr. Hynee, therefore, pa*, 
tented a contrivance some time since in 
which the working box was the internal 
cylinder of the two cbriceutric ones o£ 
which the box was composed, the space 
between forming a cftpacious ool cham- 
l^, cotnmUnicating With the surface of 
t|ie arm by many holes throv^h the in- 
ternal ^Imder. ^W)iether this effectual 
mbde 01 becoming independent of wasJi^ 
itiff vp'y has been; tried on any considera^ 
l£e scale, we (" 

We come n men- 

tion of*' keel high- 

ly imaginative y and 

delightfully c liph it ; 

lui^ figured is ^ the. 

dBty^ofHbmfi Scott. 

H^wmudblib as de- 

p^iidedonthi i how 

little' do we )tt ^ We 

suspect Mir. A e ; tru^ 

principle of tl '^Y^r^ 

**Iufi»i)^tryiti»;i&^fti thatthe^lomgw 
the beaiQ, - the greater, ^imtjbe^.tl%e thiclcness^i ■ 
aa4 a g|ven propo^tipA between length aM;- 
thickness is .maintained, thr^ughoul^. The- 
spting-inakers recognise this priQciple i^, 
their longest plate', but' do not keep it up. 
tkroiighotit ; for though the lon^gest plate is 
thibker than the rest, Ml die others are mostr , 
ly ahke'in tliSc^ess, though their length' 
gradually diiiiihidhlfea. "-^p. 121. / , 

Now this coinj^arison of tHe^phitea jof 
the cbachrspring with the carpenteif4s, 
beam does not hold: the longer beam 
must ' be thicker also, because of the 
greater leverage \i gives to the load ;: — ^in 
the spring the levera^ge is to every plate 
the same, nainely, the length of the Ipng- 
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est plate; the plates , pi^ht,. J»fe^$^ft, 
to be of equal thickness. Tne h^^u of 
ciqual thickness, but of .tKimgJ^j^^^i^^ 
zontal section, is, if we may ^a'ti^i^^ii, 
the primitive form of the coapiiA^g^riilf « 
it becomes the pract^paj iom>hfh«&g 
cut up lon^tudins^y into atripsi >pf ^gial- 
dually diminij^lung lengthy t which >iv» 
)aid^ chiefly for convenienee^ under^Nfi^ 
Other. A spring composed of plat^'til 
.unequal thickness will require ^'gtiester 
weight o£ metal to rendec it btLpAbVs tff I 
givenduty^timn one of equal j^Me^.' Ipili 
workfind lamps occupy the nitiih chk^ 
tcT» and the tenth gives ah interCsftlqi^ 
ontline of tlie jprocesfe of inahufactuf^,.,, 
In accounting fo^ th^ fact {;li^t : mo^ 
new carriages are of foreig^ ^TifiW> v^^Jf^i 
Adams says — , , , '., .; ,,^ •,',: ^,^]i a,. -ai 

'' Coi#nentai>artitt8 atm^v^<iiovm6iE^ 
enthi|siasti<i lowers ef ^eir ^rt ^ ^ <be<j^^ tt^"^ 
iqfiproTeiit gvomOikiDg for it, «nd yt^smmw^ 
faili it is mostly (hMu want ctfe£9t^iJt^Wt>r^^ 
men< to /urth^itfa^ designs. - Tbe^^i^tti^iitf^ 
with them k: not ; snffieieht to imiOk t^«l^ 
bran(^ of their ajrta4ma]n&ct«ite.''fht&je^^ 
lan4> on t^ei contrary, ^lihe x4amifec«uk >6r 
carriages is a woric of many trades,.4ttd^eh'i!ii<^ 
greater fikill is produced ih ihat^Ul&tkit^^ 
But few carriage-buildeira edre to Uiitrodudg^ 
any thing newi If 4}haBce:bdDg«Pt)^J'>&lii6^^ 
fashion, comp^tionis m*o!aa^,t«B^Uo^^i^^ 
spiside till exeeitena^ji <H-t?^<«(!i^(*ftig -tipoo 
proaching thefeunlo, ibe* gt|aaiaied j^^ ^A^ fftw I gftP 
artist hasmOiStly abundaiie^bf^iElH^ ms^'^ 
for.iiJAinym$iojk^-M0ik.iy. bht^iift^Et^iiAP^ 
ai^i^t.atlfeii^tiS i,9,iarniAi^TBfttii»«till^mSil^'^ 
he wiU piohahjly he da^gndtedifbr4^i^^dSI^^ 
by.the ;C9G^mptj}o^uepithe^ief >' Mmokf^'^ 
eapj^. t^pngh, JiisigeirinB .be^tbat i«f>m^i4VW^^ 
— PB->lA7...1ft8-.'.. u'-iK.uw,// ]•>.; ')i£Sinoib9m 

•Thwis one amdng jtjie .1n^u§9i||^{i9^3 
prodffe of thij overWhel^'^ ,ipftiep^ftjfl^ i 
mbney^wpfeh|p amoji^g^t \m vjSmmbn b 
have strppg^^iv pr ,4 leii^ goskOreL^B^Jurifi^ftoft 
motives iHan the re^pe^ . rpaid} ttltcpB M^ 
their felloes.; >nd»WAenB &a<iDiiS4i;iaiiaj7^^ 
thJLS reistpect i^ .^e^i^ted -dfuefly^ ^ty^e^i^ 
purse, ^Hhe ^^hiaiiftstki'locv^s^idfUlti^it' * 
art", forite ®wn; sake^frb^feV^fd W'^j 
betweenL While* wfe eodtelndi ^ 'em-dtttr "^ "l 
ly Jforitheteiiqpferiority'df EtirfishajHilih^'''* 
weriwonOerdn^ qtieStipli W&^^^^^fef MiSi ^ 
on the siibjecfc, fWe muiaft ^^^dhiftttiSi 
to love ai^t for ite pecuniary resiilts, and ^ 
artiste in prepeftion to their Worldly suc- 
cess, is^the way to countferact rather than 
improve the favouring iufluerices t<3 
which; we owe our pre-emitience. 

There is scarcely a manufacture ill 
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the kingdom of whom the following is 
ndt^'aVwreit |ji6ture :-- 
♦o lypa-rriage ^uiltfers have not been reijaark- 
iM'^'a^a scientific /body. They have been, 
«itrfi?fly ^'e^ng, * pkctical men ;* and as 
*|i^ knowledge they have gained by texpe- 
liitiaeb "Jik^ not been cdtejraliy hoarded in 
teiol^^^ carriage eonstnictioii has remained a 
««ct cfcidoeultiiMittfer,. without any specific 
Hkfiffry dttaehed to it< Each oiie, as he is 
feef^JnititteA, ««|n8 kis knowledge as he 
^^ it^oiifrovit Yerbadinstruc^oa or fhom a 
icpw sf5ri^p.of ^xp§iim^t8i «ad thMs a ooa^ 

fl^^ablew portion qf his ^m^tniust elapse ea» 
cw^ W^jVerified hiftittdg^ut. Enongfe 
, this ,K^owk4g^ exists in vai^u^,.)ira^nr, 
whicb might puffioe fpr jthe,coi>ErtinMjtioa.9C» 
sound' theory'} " biit it would b^ ^ diflfi^ult 
0{)'etatioh to' gather it together, for maa]f 
piWy fediiig wbuld be at ' work.. . In thie 
mean time all mention of theory,' except iii 
^o^fiicOEk^ is decried. By ndst experiment- 
i^ijB^it^rrord./Afloitjf iB ^mdetstood as^* 
1M>Q]PM^ trifch lUsehood or absurdity,— iis 
tB#i (Yfirj t «|)pOBlte ' of practice. It is cleki- 
ibf^J^-wsUcid must. be ' theultimate verifica- 
ti^ pf tkmHsy 9 but every true praotiee ni^t 
1u»(¥l fiiirue tiieorjr behmgiiif t& it. The Mip- 
o»y oCift «rto«ct i8,<flie $eimuie or philosophy 
of j^|l9lI^ttbieot: prraedoc is the positive know- 
Ic^'B'RiiV^lQSit of I the soundness of the the- 
ory,,, i.^ But cas theories are more plchfeM 
tl^fUP^p^QtlQeSkraiiil as- maiiy of them-kre viot 
T9i^e4«rithei]e ave^ (rf course^ many fal^e' 
ooaft. . iQU'tihiS; ground^ udscieatifie ei!perf- 

iD&^ ^K9Qify[aiial8ef\'whiohis abeut Bh rek'^' 
8c^^fi,^<itiiiosild b&'tp assert ^at becanse ^ 
fa^^Qp^, i«xl5ta aai tbe> woiil4,eLtt truth musi: 
tfa^e^^i^re be^Ktbuat. ^ ^ This |)ce«lhtrity:id flot 
confi):^,,^ 'C^|idrriage»<\miiding r< eh^e^hg 
a]]^;%f9)iit«<2tiireiabosmdiwithit) and law and 
medicine are not wanting in it. 'The truth is, 
hi\man knowledge is only got toxet^iei^. , by 
Bidai pt(^i€^iiis^W'i'tim€,inthe' " ' 



he school of e^« 
jefttawThtVftndwhehthAt knowledge is consi- 
ddtlMt Wiiay ott* bnirii^li,' a true and veriT 
fie^^tduetti^Vtey^'b^'cofistructed upon it! But 
wh^ at .grteiti 'ttii|nb«r jof subjects have thus ' 
be^i^iffii^yi^diBBd tiu»6Hsed, it U cotnpara. 
tiv§)^e^y t^DODtstnkctt&eories byanal6gy,oh 
nei^'^i|^j^Sf..by^8duiid prinioiplefi. 'Newton'i^ ' 
th^ry|9;l^^^h^%njitel^)ie/waiLiu8t as titter when 



cessary relations qf quantities, pr0poec6 
by the aid of these rules to predifctrtJie 
results^ any future set qf circumstattces; 
butliien, as its, firjst st^, necessarily ie 
aa enumeration of the circuaaatancee of 
the proposed c^se, if itfailstoenunaeift^ 
them all,, aa it oifteii .does>. it fails tfi-ite 
prediction also. Practice, on.^ ^imn' 
trary, proceeds by amassing numlperless 
iiticotarticfed ohservktioris, as to cause and 
effect, and selectipjf from them f^ th^ 
«am6 puri)6se of, priediction such, if k 
happen to ^ave them, as seem to ifU the 
case pi'opo^'ed ; but^il ^s, perhaps,, of* 
tener than it sujeceeds^ .from not seeing 
t^ie difference^, >fitw^eA the assemWage 
qf facts under whi?h, the. rule was. dep- 
rived, from that tO; wbii^ it i&to be am 
plied. Theory i^nd practice are thenad- 
niif ably caldiilated to re^nedy each other's 
defects ; arid before . our inechanical ajft^ 
\k^Ul advance at the rate natjuralto them^ 
the ' practician wiH * jg^fcadly furnish* hU 
treasure of observations j:q he repaid hy 
the invaluable geiierili^iatiqns of th^ Uifes. 
orist. We hope this diay. ba^ already 

dawncid- » . . • *i 

We fouM easily supply iHustratioiw.of , 
these remarks from thm yery suhjecl of. 
ca'rriagesj and tiie mor^tieadily,. since^the 
theory Sf th^ nioticm ojf a carriage o>i 



he jf^-^tj ^GY^^t^ i$iM thought, as after h^ 
hady^r4ea it.lj»3f.Cia^cifJat^n/S-pgpv46fl;l'eei. • 
In wpf ^shops at lea«t,.tl^e tmeTr&tiww* 
of weory mx , pr^c^e sei^s. to he hlstfle' 
uncteirstoda. .Iti^ tq,be hoped, that-.titi 
blunc(ers of t]b^orist8 and praqtieians will' 
in tim^ induce each, to be more sensible 
of the value of the other. Theory hav- 
i^ extracted general rules from a muhi- 
l^ude of .observations on. materials, sub- 
stances, and what appear to be the ne- 



tr 



' ^ance -^or ine wnecAs iroin cacii uiuvr. 

' Here, Aeli,- the practician has the start 
of the theorist, though theory, when put 
on the right scent, can well justify the 
conclusions of the practician.- If it be 
needful to give a sample of the mistakes 
into which a very clever man may fall if 
he have not the aid of theory, it is suffi- 
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oent to refer again to Mr. Adams's re* 
marks on springs we have already quoted;. 

We wish we hfid an account like the 
following of the habits,, quali^pationsy and 
eaiTungs of the workmen in every other 
manufacture ; nothuig would so muc^ 
contribute to a. clear view of our social 
oonditianand our manufacturing capa« 
bilities. Our spa^e and time will not air 
km 110 to puirsue 4ie reflecUon^ which 
4ltt8 s^atement^is calculated to suggest^ 
especially when th^.situatioa of the workr 
man engaged in more systematic manur 
factures is tak^ in ccaitrast* We shall 
vetum to tho subject next wcfljlk- 

"Body makers are very skilful joiner8> 
nsipg several kinds of wood, and working np 
jnany forms in which there is not a single 
plane surface. The essence of their art is to 
show perfect forms in the lines of their work 
without breaks qr inequalities ; and many of 
these lines are double convex or doable con- 
cave. The principles of this work are 
essentially geometrieiBl, and the more difficult 
forms of geometry are the most common. 
Hie workman must know how to draw well 
or he cannot work well ; and to be enaUled 
to do both he must possess correctness of 
eye and skill ■ of hand. He has to make cor- 
rect joints at every v,ariety.of angle, and has 
to resort t^ every mode of. uniting his mat- 
erials. The t^nqi^ and mortice^ the sciMf, 
the lap, the groove, the glue joint, the. bolt, 
the screw, the nail, are edl employed. The 
materials he uses are ash, elm, birch, ma- 
hogany, pine and^ detd ; aiad he must also 
^ssess some skill as a metal-worker effici- 
ently to fit the various plates of brass and 
iron which enter into the composition of his 
work. It is not absolutely necessary that 
he should possess taste, but fidelity in copy- 
ing he cannot do withonl. And he must 
possess a ca^Htal in tools varying from thirty 
to forty pounds. Aa such men are not 
numerous they commandiugh wages. They 
do not usually work by the d|Ly, like many 
olher workmen, but by the piece. Two 
men working together have been knowx^ to 
earn in the space of a week ^20 ; but it was 
by great exertion, working early and late, 
sixteen hours per day, and taking their meals 
on their work-benches. When in full work, 
very quick workmen will earn ;^5 per week; 
but as they seldom hare Ml work the year 
through, they do iiot average more than 
four. Ordinary workmoi do not earn more 
tlian £3f and on the average less than that. 
" Carriage^maik«rs lure more akin to mill- 
wrights in- the wpsk Ihey perform, though 
much less skill is required in. geometrical 
knowledge. Their work is heavy* and re- 
quires great truth in all the framings ; but 
&e lines are on a larger sctde than those of 



the body-maker, and therefore sli|^ inae* 
curacies are not so perceptible. Theyhaveabo 
few double convex or double concave hnea: 
and more plane surfaces. The materials 
they use are ash and elm, much of litem ift 
combination with iron work supplied by tibs 
smith. Neatness, but not extreme defiaac|{ 
of work, is required in the caniage-makers 
he requires fewer tools than the body-mstkWy 
and Ids earnings, whUe employed, are, by 
piece-work, from £3 to £2 per week, ao» 
cording as he may happen to be a good 0!( 
indifferent workman. 

" Carvers are the workmen who ezecvft 
the ornamental wood work of carriagesi* 
Some of them are artists, furnishing dea^His 
as well as executing them, and of course are 
in such cases highly paid. Others are 
merely the executors of the designs of others. 
There are two classes of carving used ki 
carriages :" the simplest consists of the beada 
and mouldings on the framework of Hie body^ 
and also on the carriage timbers ; the otHctr 
consists of leaf work and tracery, aeoordiae 
to fancy, and is used to ornament btocks S 
various kinds, as well' as the hind standards, 
and also on the timber ends. Tlie desigpa 
for these pvurposes are similar to the scroIlB 
and volute> used in architecture. Thecat*- 
ings of carvers are from thirty shillings up 
to four and five pounds per week, aoeordfalg 
to their skill ; but, like many other workmto 
they are unemployed several months in tiiQ 
year. 

' " Coach smiths are the most skilMof all 
iron-workers. They have to work laigeand 
heavy bars of iron into forms ooAtaining 
several unequal curves, the thickness of tho 
metal being also unequal. It is a worl; 
guided by the eye more than by measnreraent» 
and there are few straight lines to wort: from* 
The coach smith must be able to draw, or at 
least to criticise forms accurately, or he- will 
not prove a skilfrd workman. He must 
possess considerable personal strength, an4 
capacity to bear theheattowhichheis expos^^ 
He must be a good judee of the met^d he U8e% 
and so contrive hils work that it may appeal; 
light, while capable of efficiently reidBdng 
the strain upon it ; and it must moreover bQ 
truly wrought, being all intended to ta^ to 
wood work previously prepared. Men pos- 
sessing so many diflerent' qualities are iiot 
numerous, and therefi)re are highly paid* 
Coach smiths are divided into three claSbeSt 
fire-men, hammer-men, ^d viee-men^ The 
fire-men are the class just described. The 
hammer-men aid them in their work, with 
the sledge hammer, when heavy blowff aifQ 
required to reduce the metal in siseorform; 
they also blow the bellows and make up tho 
fire, in short perform the office of laboMrs* 
And hence arises much injustice; if th« 
hammer-man happen to he a sk^Eul maii» 
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h^itefflMMf ai^fieft iiimtelf t€». work in iht- 
&»HBittWali8^e^ The fire-mani as soon 
ai' fa*' discovers « it .grows jealous; quarrels 
wiOrttadfdisebfffges Us hammer-man. Hius 
titae hammer-miui live in a'< pt>sition from. 
«lrich»tkey*a«e -forbidden to emerge, even if 
tho^ posseBB the jxecessaiT' skiH. The busi- 
ness of the vice^man is to file and smooth 
ths wstk •fbooi'the rough marks of the- haM- 
mert'to fit joints^ and finish screw bolts and 
nuts. ■ Neatness and skill- are required in Us 
iDDrie^ hat not tbs preclskm of eye required' 
in the fire^man. Fire-men mostl^r work by 
thft^piece', and^eam from two to three and 
feunponiultt par week, according to the-class > 
f^wnrkc the:hammer-men eatn from twenty 
fiere- te^ thirty' shillingB': the vioe-men from 
thirty shJUrngs^totwo^ pounds. 

<< Smiths have usually been esteemed a' 
rtsf <drEihkenrrace ; but tins eslamate of them 
ttnsfc be takett^with a retervation. They 
iMie*f«nfteriyimiich more so than at present' 
BiEe Q&er mgc^anics; but, like them; they 
«re'£M#im|uroTing. Mea who work hard In ^ 
a ' hRHted . alaaaospheie . have- a tendfeticy ' to ' 
drink more than those who do not; and-^ 
nith^the/ imperfect arrangements which ate 
so'-ctframon in smiths' shops/ it is not sttr- 
pnsRBgithat^amerof them should become- 
confirmed drunkardsi^ OontnVances-wili in- 
tmie bevresorted to, to enable the worictaen 
tot avoid the heat while*' working ; and 
pBobably tilt hammers wiU be so contriVed- 
that th6re will be-no necessity to breed ' up 
hammiunmn to a^tnidein wlnch'they can* 
make no popgress* 

<^ l^rinvnen aps tocairfiages, whatuphol- 
sti^rs^ase' to hotiseSf in whkt regards the 
iirterior lining. , They use similar mater&ls, 
**H» doth, fiilkj moroocO^ eanyass, webbing^: 
oiarlad hair, wod, fiockil^ &c« Butv inaddi- 
lMiL'.to>4his, they have to use the more stAb* 
boTB matoiiai of leather, in various ways, as- 
far the coverings of folded carriage heads,* 
in:^iiAi«^4flN eaUed ' open work/ Herein much' 
j|idgm«»t i» requir-ed. The work of ■ smne 
trisuoieva is entirely confined to leather work, 
and their 'technical designation is ^* budget 
. travmer^J' Theysewon the leathers to the 
. iron fram^s^ called dashing or splashing irons 
aad wings, cover poles and shaft with leather 
in the' weaidng parts, cover the small cases' 
oatted. tool budgetSr drag chains, safety 
ehauis, andrc^eSy and other similar work* 
la^esfr employments, the men who cut out 
reqnsri'maeh judgment, attd also some taste,- 
in- Older not to waste valuable materials, and 
dso tO'mak& their :m»k firm, aiid; at the' 
SUM time,- neat and agreeable to ,the^ eye. 
The* earnings of trimmers who are skilfril' 
ovtters, ave^rom three to fomr guindas per^ 
wedc; those who are merely workmen, earn 
fr«>m ttmrty shillings td fifty. 
w ** Pamters ape an ^important branch of the 



carriage' trade, for on them 'the general good 
appearanee of the carnage, dtpeads. The* 
director^ or' foramaiK'neest be- an aocwrate 
jndgeof ooiomrB»i aa to their, durability,- end 
alee astotfae^effect which vamish wUl hare- 
OB! tiaem. He^ sometimes has to match et 
single panhial which has been damaged ; and 
it is a very nice operation to match a new 
colour to- an old one, more especially wfatai 
the colours are conspicuous. The meehattt* - 
cal skill reqofred in painting isnetrerf. 
great; that portion which' cottSiste-iirwhhub 
is^technically calfed^^' j^cUngouV orpaiat*^ 
ing'fihe-lin^ of a dirf1»ct'6olt>urj t>»a grevwl 
wopk;-^afi bkide. on"y«ihnr,-^reqinreB'tfai»>^ 
gre a test 'Skill; ^ ISiewegei of a foreman am > 
from two' tor fomr* guiiKas per week. 1^ 
ordinary^ worknmik' can earn from^ twenty^ 
fiyy ter thitty^fiveshitiitigrfr ecceiitibgto Ui^- 
skfll ; and'-tiiey are^by no* means' tee highly, 
pfdd, cOBSldeHn^ the vnhealthy nature ef • 
their employment, in hiNrtedapflKrtments ini* 
pregnated' witfar minenland other odours. 
G^erallyspeakkigj paanterBesemeanehea^jr:- 
6f ' late years- than ^ey formerly wei^ $ and 
t&is • me st ' be atfertbtttod to their increasing 
haMtH of greatei^ pfenontd ^sleanlinessi- 

Braee-makera ajad* • hazBese-makera are 
generaliy' ranked togethte", on- aoeount fii' 
th« sinrilarity ef thdr vrark. The bracee 
of a- vanrtage^ sev^^ to^ support the' body on 
the- springs, and^alse to -confine its oscillo* 
tion9< wTthisI' <;ertain' limits.- The braces ace 
combinations of 'two or m<Mre straps of lea* 
ihnr, increasingtinimmber accoiding^-to the 
stndn'thejB^may be«^tDEp6sed to, and sewix 
tdgether te foftn^^ne substance. - The cutter 
out requires considen^le judgment aa to the 
quadityof his leather, and also to use eeooot* 
ralbally partrt>f tiieUdewhiA are fitted for 
di£%f«nt>puspesesy'as they are not of a home^ 
geao^lr' textuie oreobslmioe ; he must also 
be able to calouUite tiie se^pusite strength of 
material. The workmen who sew the mateital> 
togelAier reqtdre littie mote skill than shut- 
tle thnewvrs \ piereisg the stitdbes with &e« 
awl is a merti matter of'hafact, which almost^ 
anjr ' penton ean^ acquire/ The wages of a ' 
geod cutter are from two te three gnineas 
per week. The sewers ^eam. from twenty^ 
fi^e to thirty shiOings^ eeeording :to- their- 
neatfiCfss ofworit. Their employment aae 
unhedthy, as their werktealways'perfiwmed 
in a stooiping posture, and vntrking eh blaelc 
Iead)(er has a tendeney to'iniave their eye-^ 

** Sawyers'denet'reqniJfe any greet sidll* 
Inferior carpenters ' and others frequeftU]^ 
become lawyers'.' 'Ehework is rather laberi- 
ousi' Their eamisgsnEkre i^iirty shillings pef 
wfeek. Very.'fewcarviage-heilders'nofw use 
pit-sawyenf, as a siiigle man at a bendfc 
vi^h a small frame-saw is feuad far more 
effieient; 
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** Labourers are a ciass of people employ- 
ed by ca^h-makers tiAder one designation, 
hvMJWying much in their 'skill and ability. 
The 'commonest class ste those who wash 
carriages * and move them from pl&ce to 
place. The' nekt ate those who are capable 
o^pdUshing the metal wdrk and leathei*, and 
kvsfdng the paint in order. 

/>^r.The next and- most' efficient class ar« 
thosS' who poisess a general knowledge of 
tkft^'itai^hankaL cofistruetion of carriages, 
aM am capable of hanging and tinhanging 
tiiiein, sepAra^ttg their "varibtts parts, re- 
pkttittg dnm^dbolts or iron-work, nailing ' 
on ^^ie-w«aEring- leatiters, painting the iron 
ifiU^f- graosing, oi&ig, and adjtisdng the 
yfhctliM. IPhey nmst also' be able to ^dge 
ofitiie gmiMl ccmcKttoH' of carriages, so aiS 
reaiiilyto detect vieftets whidi ml^t render 
thaiii nMife in travelS^g: The weekly 
eavtiingt of laboili«n are fr6m twenty to 
tkftrtf flhilHngs, aeoordbig^o their skBI. 

.-^^^xletfee-maken are <HVid^into forgers 
or-Araf-Mm, tunrers, and*: ricenien-. The 
wosk ;of tlie forgers requires' considei^ie 
s^ttr'aiid strength' t6 liMtb large masses of 
irttii?at«'WBl<^ghelitt ttid'to rednce them ' 
to .aoewaie forms. Their wotk: is akin to 
that of anchor-smiths. * Axletree-tomers * 
ni.uat be nrery skfiM, accurate ^workmen, to 
fix th0 patent oil aades'^mlyi for the com- 
mon asdes'nMd 'with gi«s«e,' inferior work- 
nwB ^f^ sttiSee. Thb Tiee-men aUTo reqtdre 
iMcb^kill 'ititd practice* in 'fifing, to enable 
tbfidi'to'work' tnie, which is. absohiteiy ne- 
GCBUi^ m- axles. 'Were"€hese men taught 
tonirark^ in i#tK)d' fiMty as is the duse with 
DDftnni^tSy •• sUU- ' we«dd ' be' miite frequent 
anon^itiiaanr than h' the 'teas^ ^t present. 
The imgsrs' earn 'fi'crm'tii^ to ftate pounds- 
a-iaaek |. Abe ^tonaers, ' frtfim two to i^u^e 
pMMdx.; 4lie'Jviee^4n0ii, ftom tftdrty shfflings ' 
t«:v1ar9\p«ttnd8»'blit''tii» li^tttsr' sum is not' 



-)^Spfta|; imiiMn ' reqsfi^ eofksiderable 
skiU,- esqjeelnfif'^ ^he construction of' 
cfarotdar or 6' spring^- with titetty phlt^.' 
T^oy wMk^ the aid'df a Uttemer-man lik^ 
olftier smiths', and harve ti TiccKihan to fij&h 
tfaeiriwrk: The - Modes of '-wt^kco^g htSxkf^ 
OB&^ddSa^lf imperfebt; iktit work is ^mpiri- 
esAf and^ thtis soiine fbw by long practice - 
aeMive tkM itt fenlperiiig the steel, Wbich 
otttebi do not attuh,- irihtt|3y for want of in- 
8tvaBtfa>n^ ^Spfing makers earh fW>m t#o to' 
fotir, and oecasiODAUy «x pounds per week $ 
the intic-men, aiul' hamtter-xtfen, iht same 
asinollier0Mes. • 

. t^ Wheelwrights mttst b« skS^ workmen, 
fbar-th^ work is so' sererely tested; that if 
nottraeand soond-, it mus<ffail, and more- 
over the accuracy of it depends more Oh 
troth; of eye, and skill of hand, than on any 
markS; guides, or rules; First rate wheel- 



wrights earn from two to jfjluEvet Jow4p^M^ 
week ; but their wock is > Vffryv Mop^us^if 
Tire-smiths are a branch «q£ ti^^^yl ^l hwy 
trade : an unskilful tire-gm^th 4P€i^'<9^4P^o 
damage in a short space pf tii^f , an^^fj^v^rr 
ones are not abundant: their eamingHy^wy^ 
from three to five pounds por.weelf^.afiAigp- 
casionally more than that,. , . m> • «t'T Mrfw 

** Lamp-makers have no W4'.{il!;4Nl^ol%( 
perform. Their work . consists ..i;]^ c^t^sjg;^^ 
out ' thin metal and solfleiing it tioge^ii^ 
It requires neatness, but, T^q ,copw»4^ni^^$o 
an^punt of skill ox exactness,. The..efl|n;^» 
of a lam^p-maker's shop ia,un|p(ea»MitK.>H^j} 
not positively unwholeaome ; yet|^i6ii|^9g«F 
posture in which, they perform, t^eir iiW^4€^ 
not favourable to health. > XbBir^.^n»iftgffti 
are from twenty-five to .thi^..«i(u)iM)gfi^«4T5 
week. , ,-,.., ,-. .,T 

Blind-makers, trunkfinakersy and joiii^^, 
are reciprocal trades. Theamoaajbi^ljBicyQ^ 
required by the workman is .not v^cyrc4%f£ 
siderable. Their ei^Tunga are^abonj^ tlM^ j 
shillings a-week, . imd ■ tb^ W»T)s^.^f^'jiif^f!gi^ 
light. The joiners, make ,yrai»^eot^^^c%!mn 
seat-boxes, &c. ... ;. *,. rn^mo 

* * Turners areemployed bycanii^gfe-jlyj^dfa^ 
to turn spUntre-bars, spUntrep,. di^agj^slfi^^s 
raisers, and similar thioflsv Tbeiyt e fii Fft ifigftr 
are thnrty shillings a^weejc* . ., ^t- ,:<^/yi 

'' Lace-making fonufirly constitate4r9n 
important branch, of cajrriageHbuildumb Mli 
skSlied workmen were, , hwr, W I^J fWJa?.£ 
manded very high prices tor, th«|; -Jat^fl^. 
But the art of f^ceun^ll^log }»Mffcf}oififffft9q 
sealed book ; the wqrki^]^. ^vf^-.yiffl'piw^i 
in number^, and ajUhbngh ^ fi r»^f ^ t » imm' 
man «an earn three. po.vJi^d^,^5.ffeel^# fSttf> 
he does npt qn the vfe^^ftg^wof^f, vfQf^^imff 
three or four months in the jjefMr.fitj^i^fltrti 
amount is very triflings, f'ormerly, lace«- 
nwiking.was confined tQ,^;^<^H^]^ifnAfl9N 
t^e increase of carrii^^v^t ^s ^^f^fipm^ 
more, of » m pnu f actuTQ,. ^d,|f ^ade.^wh^i^- 
sale a^t.Manchestef an4 q^e^p^yaanf fw i mf yg 
towns.. jTie W^oq cc^»i||p Ja^^t^imIj^pts 
are, like \qp»t^ Fe^y^ei^intfCH^yiiviprr^d 
squalid, as is the c^e .w^i^l;i fi^^tf a«^,vN9>k 
are wearin« lOut, * pr where the^ast^ojjfi^jiS fflWT, 
ration is dEanglng. >, ♦vr nl 

^<3Urriers are & Wdrki^iii w^'(i '.4^«^9. w 
le^er ^irhich has been cbuv^ted' ^J;^«t\^&j» 
r*w state by ttie tanner^ 'C6tisid^fiti^;^|^ 
is'seqiUred ia the operatioiL.of 'f^i^^lpJ^e^J 
hl£|es by a jf^ectlU^ process,' caued\^hayixig|.^ 
and the work iis' laboriQUs". 'When in mirk.^ 
the tatn can eai^ fr,om two to three pounds., 
peir w«55?'«« piece-work ; but) di^eir qumbers^ 
k^p many of them constantly out of employ- 1 
ment, Currjring has generally been, con- 
sidered a profitable business for the masters;, 
and. the reason has been that considerihje 
capital is required in it, combined with judgr. 
ment in buying the material. Tanners do 
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nM'^y^ brtflif , and flie ctfrrier has'to lay in* 
h»^ Btoek • of hides at JJarticular seasons. . 
Waioti^ igreirti skill ta jttdge of the quality 
of tPH^r^ dtic^tiVft material, he may easily 
hfe* i^ttfnedi It is a heidthy trade for the 

-Tkj^ttiteers/ in ttie leather tirade, are those. 
•who purchase the glazedatid enamelled water- 
p^oft^ther twed^for carriages. Those who 
ciWTr 0A this business ar6 generafly employ- 
ed» % «h6 currier who fiiids the leather, 
OkhitiietMt khowledge of materials is re- 
qfdrMV^ad it is eiSsentially a chemical art, 
a^th^ Inaterial^n'whicJi the japan is spread 
i^Very lifttMe to injuty. The workmen earn 
t^ httiid ak oth^ painters', and the employ- ' 
i]a((tet48' for ^in healthy, on account of the 
gi^« Hfea^ iHsc^ssary . 

Tvory workers are divided into turners laid 
eairv^hr*. - The foni^f earh from thirty to 
f<)kf«h!llKtogiB jficr.iir^ek, the lattet consider- 
ably tnt)^^, a»thi5y re!^fe ibore skill. . The 
ttirii^ ^e^are'rollets and buttons for glasses 
aitf^bliWds', the ciiirVers (fut out drnwrientai 
<Jf*8«Pfo^^«eat^ blodhS. ' Platers prepare the 
ornamental metal wpjk, such as' doOr hau- 
&mi^iki^' 3f^ beadixTg^ Whidh C0Ten( joints, 
as^^l^^aa^ttckE^, antf all the nietal work 
iiellid'itii^^hess. T^ earniiigS of the work- 
men are about thirty 'ffhUHngs jier week, 

f 'Chkd^t^ etSboss the crests, arms, &e., on 
W dM^handletf, he^ds and alletree caps, 
as^^^^'^ther ortiainentil Work. 
..»Ph^^>6rdi3ttary''#orkmto e^mtwo gmne^a 
p6ril^^i^;'bti€d^i^ers are paid mudi bigher 
ii^tt«>)^t«6tt to tR^ sltill. 

' lteibrt>i«bi^^ jfircp^i^ ctesits' and coats of 
a*^^ td' dftidttifetft the*i8«jt cloths. Their 
ii^ftrti^bfelh!^ prtiieiipiAajr f^ney, no ^ed price 
y*d«iu*cdteft.'*'J 

3««HI?^8 '^'^ • YltliitoVS^ FORMS; IHTHEk 

-lift^f'E?^ «Nlt) jitF^irfellNt SPECIES bF 
^*ll»*«llV' ♦•'Bf'^'VAl^Ek'' a: "jqHNSON, 

airtM!i4>k«soii of 'utic^iiittC^ A)ki} NAlu- 

^*^i}^Pmt6^vtLY li^ tfirtf >RANKLtK IN. 

<i8¥t*u*», ViiitAi/ih.FinA. ' ; 

CFftttfiiWB'^iWi«^tf<<AVotti4a'/ h/ Science and Ar^^l^ 

actions, 

il. as ia 
sjnkes, 
)meil an, 
ce. In 
oiirthy pf 

;0fir9n«^ 
>pted M\, 
henever 

_^^ ._ «_*«Wtyor 

impeUe4 with great Veiocity by "the moving 
power^.iS to be suddenly checked by the 
hrake, tie friction oif the periphery of the 



wheel on the rail tends to drive the latte* 
lengthwise, and thus. to force all the sf&fli' 
with which it is fastened intp closer contact 
with the ends of the fibers which have beea- 
cut in.driving them. , If this partiid^or totat 
dragging of the wheelsalong theml take pla.c<i 
sometimes in one direc|:ion ap^d sqmetiaier 
in the pther, the^ j^pikes injiat be,iKut\J6cted 
to' alternate impulses on the opposke sidceii 
Indeed, whenever the motive power^ depends^- 
on Mction for its efficacy, as in- theoeae «#> 
the common locomotive engine, -U)^e i» s 
eonstantsttccessiop.ofihe9etwao|^)«i9i<feedres^' 
iiigforcesy the engine ciunBtaiitlyteQdiiigbyittt 
driving wheetls to ^rge the rful baekwaKtbi- 
and the train by an equal la^ut^ofe exfeen*-^ 
sively distributed- ao^pn tenchng -to -iitK*' 
forwartl all the. mils oyer whieh^it^ is at the- 
same moment passing. So deeided-is tius* 
influence, that on a »iilroad. where ihe- 
transportati^ is^ all in -one dire^ntiom ^«xic^ 
where the cars djescend by gravity,' I hafv« 
seen. raiU^ entirely detacbed» or rewaining 
lopa^y connected hut hy> a sinf^e spikcw 
while others clearly indicated by, the inolhiad 
position of their upper faces oriheadsr-that 
they were presaed int(> an obHqUe wrljeankig* 
position the wooden sill. - •* 

This siQgle. case m$iy sec^ to-sheir tfae^ 
importance of attending to the f^uuraoterof 
the spikes, used msimUar*eQnaJ^cti«nft - ' 
To determine some^ of t^e poiftfea Hdntimg' 
to the forms of spikes, aiid-the'ki|id!Df tuadbtv^ 
into which they are diniven^ the followiiigi 
ezperimepta were undertaken^ They -aerv^ 
to show^the r^tive .ecqiMjmy of each femr 
of spike, aa weU as* its ^EMoess iof thri^pose* 
intended. The mode of eaieeatiog the- ex» 
perimenta w^ t» drive eac^ spike-te^a-cert : 
tain distance above itscu^g*edgei, intfoliw 
edjg;e M a piece ^, plank -or -fieantSin^,. aBd^: 
by meabs ofa-suitable^iiuiratiiB) adapted^ttr 
that purpose, to draw it out by a>.diract 
longitudiiud.ftraiiiK Th^ipa«Qhiiie^«Mp)i9yed^ 
for this^purpoae was t^e fmna'aathatuwhich.' 
has been i)4d for testing tihe strength of Sum: 
and cppperi in e^eriiac^eDjts mn tbe^knaoky : 
of B^erial^ employed ii^ stfsm hoihsrsk A. 
strong hand or strap of iron (\(]|tmeGtodtwith^ 
the weiring be«m of that machine^ heW the t 
pieces of plaoj^ ; attd 4slamped pincers, with a; 
suitable jaw, for taking hold of the head az^. 
prqjeotingtpartof the spike, was attached-^o^ 
the (^|>poaite part. of, the machiine,r ."vthiehi; 
being tightened by a strong screw held tiie 
spjie firpaly, whflci the application Osf^ieights ; 
upon the long arm of the lever drew the tim- : 
her away, imd r^easedthe spike. Carew^s 
taken to cause the strain, to pass through'tftc^ 
axis of the spike, and by a very gradual 4ppli- • 
cation of weights to .avoid ,saq>assing that 
force which was just sufficient for extraction . 
The first experiment was upon one. .of 
Burden'B patent square spikes, with a cut- 
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tbg edge, inteoded'.torbe iliaU caaea plaAe&r 
aeross the gfain of the timber. This sgikec. 
was .375 ofaninohrsqvarek aad was dnTBiv/ 
into A sound plank of.seaMBcd New J/knuj^ 
feUow pine, 3f iojehes. Hie foi>ee*feq«ired;< 
to extract it waa 2052 Ibs.^ asuel the ezaet;. 
weight of ^e- pfui.driveikialexthe wood^imaei 
866 graais troy. 

The second tiki was. i^oo. a^^ flandied^ 
groored and sweUed ^ike^ having., the- 
groores, between: twa projectmg wiiig9, ol^ 
fluiches, on the saine- sides as ti^e faces oC 
the cutting edgjS. T3ie othes two nldefrw«»> 
planeSf continuing ta the head. .A>cio88{ 
section of this spike, taken li inches above 
its edge or point, had the form of figv 1«. 
At .-^ ofaninchythatist whare^the^flanchea 
pr^ect least from th& edgO) ov wh^re: the; 
swell jl)etwQen them cpmes nea]:e8t to former 
ing^aperfe(^ square^, thefopais as shofwaini 
%. 2 ; the dotted line in each fignre^ ren 
Fig. i.. Fig..2; 




Al. 



>>: 



pr^l^nting, the dhreptuMi of 'the cuttingi^dgek* 
T^yraxda the head of tius spike,. the flaac^hing 
and grooving is. suppressed,, and the form 
becomes sqiiare< . Thiatezperknent wea madtf 
on the 8ame<piecdx)f Jersfif y^Uow^eaa liaet 
first, and the weight /req^iced fax extracting 
the spike was^l596' lbs. The weight of the 
part driven in waai7Q8i^^grBina. The'ont** 
ting edge was irsegjolar; the* diatanoe-to« 
which it was driven, was 3finche9,^.aa:the^ 
first triaL To .know tha.r^lat^ve vi^ua' o£ 
i^ two forms of spikeaf..weihave but to* 
di\^e the weight re^^ouoed for. the. «xti;ac«> 
tion of each by the number of grains in 
tluB part which. < had be^L. buried in the 
wood ; thus, 2052 -^ 866^^2.37, and 1596-f- 



708;25 <=^2.1I2. Heirce^ ifsapptein spflce h»i! 
an. advantage ovrarth&swelled and grooved* 
oiie>. is; about the proportioa: 23 to 21^ 1^ 
should be mentibned,^^ also, tiiat the plAinr* 
SfM&e-wasvdrawn oat by^avery gradual ad^' 
dition of force, whereas the force of: l$Mf 
pDnads.drewthe grooved spike imme<&t^y 
after its>4q^cationw In the first trial; vir 
attempt was made to detect any yielding err 
gfttdoal retreat:of the spikey before thft final" 
start, but none- was observed. 

The thivd and fourth experimentst W€fo: 
made, with the. same' sp&es- respectively a^* 
liwkfirstjandisecohd.; but- instead of yeUbtP* 
pine^ the timber employed was thorott|^^^ 
seasoned white oak^ 

The plain apike driven 3f indies into t^jt- 
timber, required for its extraction a'^ree of. 
3,91 6 lbs.;,- and, ' as before, exMblted'no< s^ns 
<^ movemoat until the instant^ of startin|^ 
when it suddenly^<»me:' out^boutrone qtlaF« 
ter lOf an iitch> or as fsv as'the range of lua* 
tion and tfa&'ekstidty of ^e machine Wetddf 
permit.-. " 

The fbsinohed; swelled, and grooved sf^lBB^ 
drifven 3f inches into aiiotiier: pffiEt of 1^ 
same piece of pULnk; firom^hieh th(df'plaiiyv 
one had beeniBxtracted, was dxvwn Out witlf 
a^fbi^ee o^ 3^791 lbs. A' slow motion^ to^thMT 
extentrof-^oH'^ of^iU'iiteh waa> in* t&ift 
trial,: peiceived to^priKoede-tlie'^tBrtii^^of 
the spike, and was aoconiq[umied jt^y a«<^«dtti# 
protrusion of tlngifibres of the timber imitie« 
diai[iiy<aii0imd'ttlie'iiini; In* these 'experi- 
ments, though; ' th^ plain': spikie- bo^ tlMT 
greater absolute • wei^^hte^ yet when' t\i^ 
weight of'inetat is eonsiddred, it is seen that 
the relative vakies of the two are 4.515' vOt 
the plain, and. 5;35^ in this gtooved*^ fotmi 
The various circumstances of the*fiMM' pre* 
ceding experiments arrseen at a single "riew 
U[rtli^f^lk>wing-tiMe: — 



Table I: 



\ square spike. . . . 

{Flanched, groov- 
ed, and swelled . 

-j Burdan^s plain. . 

/ Grooved & sweU- 
ted.. 



yellow pine . . . ^ / 
Seasoned Jersey 1 
yellow pine . • . , J 
J Seasonedwhite "1 

loak / 

Seasoned white \ 
oak J 



.0/5 
.375 
.375 
.375 



Inch 



.37^ 



300*. 



.375 



i 

Si 






si 



Inch^ 



3.375f 3( 





is S* 


H 3 


S? 


^1 


T5 ^ 


•N- 


11 


g.s. 


Pc« 



a. 



II 

H O 



N376 n 
3.375! 8f 



.30013.375 7C 

,' I 



^Oct.27ti, 
1825 
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2ea 



J^^l^o^mBfit Nfl. l.-^Force gradually ap».. 
pjif4» QO mQtioxi previous, to the starting. 
. M^tperim^t 2&>, 2!,-**£'orcQ applied: at 
once.. 

Experiment No. 3. — Started suddenly. 

Sfjfperimet^ No, 4.-r'Kbrw protr*ded['iiftr 
mpb b^ore ^ikes.drevr out. 

Qenc^ it appears, t}ia|; in^y^ow pine the 
gjroOTed and swelled fora^ was. about five per 
cfgaU less advantageous than, the pUun, 
whUe in the aeai^oAed oak the fonnetr was 
13^ per eent. superior tp the latter« It ia. 
apparent that tbi^ i|dyantage of. seasoned oak 
OTer.sQasoAedyeUowpin^for retahungspikes^ 



i^ by a oompariaon of eiperiments 1 and 3, 
as 1 to 1.9 ; and, by a compariwn.of 2 waA 
4f it 48(88 1 tQ.Z^^h In the proceding ex* 
perhnents, the spikeawore driven into tlia^ 
tmboTf and, immodiatal^ drawn out. again* 
^ the se«ond:aerie8, Uta spikes were driran^ 
into- thev. raqpeottre pidae».of UsAwp anil 
then soaked for. a>f«w days in wnter. Thft; 
pieces into which the diferent spikes wait 
(&iyen, were ais oeaiy aUk^aaitiR^.piiMC- 
tioahle to obtain theav being alwag« en^ 
from^thesame plank, ay:didi»g knoto, crackir 
&c. Xhft foUowing taUft contains a viev o€ 
the exi»eriinentarafter^ soaking the timbers** 



Timber ^ake4 qfter^the 8piief,^wmt^.dri9«n* 



tr 



t 



Inch 



Inch 



it 



Inch. 



S 



I 



10 

u 

12 
13 
14 



rSWeUed^ andV 
Lgrooyed j 



rSweB^ and] 
< grooved, the \ 
't swell filed a^ay J 



r Plain s^e, 
< filed length. 
Xwise . , 



'♦ J. 



Ch^stQHt unsea«oaedi 

Yellow pine seasoooiedi 
JHenaock paiiay"! 
\ seasoned' . . . . ^ . j 
White oak seasoned . 

{Ijocnst partly s^a-, \ 
soned , J 

Chestnut unseasoned . 

^Seasoned yeUow pine . 
r Hemlock partly 1 
1 seaaoaed ,»,... X 

Chestnut unseasoned 

f Hemlbck partly T 

\ seasoned j 

f XK>cu8tpartiy8ea- 1 
\ soned'. ^, j 



.r Grooved a»dl 
< notched, 
bseirated 
Bufden*8 patent . 



id a»dT. 
d, or y 
d ...J- 



White ode 



.376 
.375 
.375 
.375 
.375 

.390 

.390 
.390 

.400 

.400 

.400 
.400 

.392 

.330 



.3003.5 m* 
.3003.5 806. 
.30el3.5^ -806. 



.30013 



L 



.300 



5 806. 
3.5 806. 



•3003»5 ,7,59* 

.3003.5 759. 
.3003.5 V&ft. 

.394 3.025 933;& 



933.5 
933.5 



.394345, 

.3943.5 - 
.394^5 933.5 

.31^,^75 759; 

I 
^29;3.625 639. 



17ia 

1668^ 

irsa. 

3?73. 
49X)2. 

l852."5* 

1767. 
1296.8 

1799. 

1638.75 

3990. 
4332. 

2622. 

21^2. 



2.121 
2.069 
2.156 

4.184 
6.081 

2.440 

2.328 
1.576 

1.810 

1,755 

4.167 
4.64Q 

3^454 

3,367 



rDec.B, 
1 1835. 

44 



a 



it 






RBMAAKS. 

Ea^perimeni No, 1, — In this and the four 
feSowing, the thickness of the spike is that 
at the bottom of the grootesk 

Esppenment No. 4:^-1!he oak used in tbls' 



experiwenii waer fij^mer- than that employed 
itt'tha tot<8ane8i 

B ^pe r im ei U No. 5.— The timber hadt>een 
sliglUly^epMt by <he driving of this spike. " 

Experiment' No. 6.-- The fianehes remaS|t« 
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EXPCRIMEIVTS ON THE ADHESION OP IRON SPIKES 



ed after filing out the swelled part trt Ule-' 
original fonn. 

Experiment No. 12. — ^Timber slightly 
split in driving the spike. 

The first five of the preceiling experiments 
show that with a spike of given form and' 
driven a certain^' distance- into ^different titti-' 
Ws, the order of retentiveness, beginning • 
v^ith the highest, is as follows i—1; locust ; ', 
2/ white oak? 3, hemlock; I; unieasoned' 
dbestnut ; 5, yeUo^p. pine. I^om the 6th, ' 
7tli, and Sth »^p«rimcttts^ w^ see that cheft- 
mit is still above yejBow pine, Imt that hem- 
lock is injf^^iTor to ioth.: Bythe kh and 
10th, it also appears that hemlock is Still to 
be placed below ehebtnut: CotapAriiig ^ti6 
1st experiment in this taWewitti tiie Oth, 
and t^e 2nd with th^ 7th, we percdve iAa^ 
the sw^ll- towards the point of the spike, was 
so for f|rom being an advvmtagf^ to it,' that it 
in fact jTfndered the spikes less retentive 
than-whm t*kat «W(^ed part bad been re^ 
moyed; so that, even could this form have ' 
been produced wiifhtAit ant iftcuea^ 4n the 
weight of the spike, it would stiH have been 
less advaatag^B&tteui 'tfie simple groove 
wi^out the^wieU; .bitt w«ie4 it i^ considered 
tto^ tha «weU a4dpd,47grs. (c6c806*^75d') 
to lihe weight, it is eyident that the groove 
aloae has a, decided advantage over the odief 
form. By the triil9 in u^iseasoned ichestnut^, 
(Nos. 1 and 6.) thii ."advantage is 15 per 
cent: , .. 

^ — 2121 — ^"'^^' ^^ ^y *^^^ .^^ 

yel.4>iue, (^os. 2 and 7,) i<^is ' 2069 
iH'^ per cwU:. •!« f^t* ^fterMtjm^: 
the fibres have on^e be«i thriist apart by ^ 
thiek part of the swefl, it lis evlde»t that 
when th^y otisi^oppdHlm^ th6 cAv^tt above^ 
the sweil ti>«jr -liiUi^io&A^some bdrtitfn of ^ 
theit power to press the spike an^ produce 
the rettdtting forcb of friction j this force* 
mufli.^e^^Jk^tMd As^kfe' ]^r0diction on the. 
acticin of thq^ fibifes of the ^ood]which ske 
opposite to the s^lrelled portion. <»• between 
itaaiitb*p0ttt'<rfth»^i|^si T ! " 

In the next series of experiments, it wis 
attempted to tUBfccirtairi the^tlaaon between 
form$ more- diverkified than! Jwid' hittierto- 
been employed. 

As it is evident that the total reteutiveness ' 
ofihew«id;mitsed^)eli[d; in d cb^«iderk!Jle " 
degree, upon the number of fibres which are 
longitndhM^-^omprteitod by ^& dpike, it ' 
was mferred, that on the area of the two- 
facea, -which in: driving the spike are placed 
against the ends of the fibres, must in a great 
measure d^end the retention of the spike. 

In this series^^ four kinds of wood and ten 
fprms of spikes were employed. 

A comparison of the results given in 



TaW* hi. (oii the opposite page) will show 
what order those forms would possess among 
themselves, in point of retentiveness, as weft 

as ^he adicantag^ 0#4|re respective species 

of timber 

driven, 
^s tat 

•parisons ft 

,in^ powers 

^Isoned o 

Thus the w 

^dr^w the s 

wafe 199^; 

'br0ad fiai 

the narrow 

wis 2223. 

sum' of the 

•i^ikes usee] 
, 5, 6, iM 

three locust 

is 1:1280; t 
'Cither the n 

which vre i 
' iitnce; "Slid 

unseasoned 
' theif the re 

Will be see 

extracting 1 

mor^ nearlj 

to either th 

i^ ^pikes. 
. of .405 inc 

,^red 1995 

which had s 

lbs. ' Now .: 

ckfciilated r 
• giveii by ex] 

results.. ,C 

weights oi i 

KaVe866 : < 

Of 4^ lbs., w 

obtaiii .384 
} enqe of an ( 
. i»4ervfed'*e's 

ing t^e less 

pond^nce be 

frtictingweij 

tsrhen we co 

^JeifbuTth w 

for:., tike hna 

,^pA ffith experiment 2, we obtain 

^th{^e«i,J84: 288:: 1873: 1879, " " .tttthimH^lii 

fpAifiiF t)|e,^l^n^I^,|9ld..M^<«rJ!IriiM9s^B^ 
4th.)^— compi^^d with the same, . jn- . . Hf/rjz* 

**thfAi»eMi 3M:^::187»:1W, " " I~«5 

Nearly flieMmae conclusions. W9iild,J5^u|t.r 
A-om a ' comparison of those ' trials, . wlueh 
were made on seasoned, white oak and locust. 
Indeed; it appears that widi a'given breadth 
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i'^« 



StrjMi;ht8qi]Mre.''| 

Bttf^iis patent. 
' Broftd flat. ' 
KaiToV iftat; 












r b 3 



"4' 



t 



. •s. 



I. 



II 



Jnfih 



Cbestmit im- 
'aeasoaed. 



l^^te oak 
thoroughly 
aeasQQ^ . 



»w flat. 

^BWifeh's patent. 

"ctitifing edge. 
Grbbvi^ and 6wel- 

iSfooved' but not 

id.,..; '.' 

f, ,a»d bdt. 
of prootes 




f^'fliit: , . 

** #it&''id .gi'dpVea 
^^^ed' :■ lOn^tudi- 
i ^iiWl 'tfoin * th^ 



4iS years. 



#"«i^>*o^ 



I. (! 



T 

Ineh 



.404 

.373 
.539 
.990 

.495 



539 .289 



.390 
473 

.485 
.375 
.975 



.375 

.405 

^539 
.390 



.384 
.238 
.953 

.402 



.253 
.384 
Di-. 
am. 

.375 
.375 

.375 

.4«2 

.2^5 
.293 



08 ' 

i. 



5; 



£q..^iB« Inth 



2.B3 

2^64 
3.77 
2,73 



3.5 
3.5^ 
.3;5 



2.83. 3.6. 



3.7; 
2.7^ 
2.64 



2M 

x * 

2.60 
.iM. 

•3:77 
2.7i( 



.9 ■ 






3.5 
3.5 
3.5 

3.5 
3.5 
3.5 

3.5 
3.5 

3.5^ 



Qni. 



I-' 






iibft. 



a66 1873)2 

r898 

66622»3i|3 









^42i9a5%Xl«*l5« 



l'.I«2 
.6^3 
947 



1893. 

;4, 

Dw.8; 
Dec»4 
I>0c;8. 



:^42]»M4.l29]^e«i7. 

.B98M306.yH 
M6 8990 7.049 
6^39054/509 

I?Iiy7(B3:.2(^ 
8)66372}'i;62i 
75942475.602 



500 



942* 



126505.300 



808[7j04|»ti(.8a9 
.560"" 



,«29^05S 



52«a{9.3M|l} ^'^ > i 



2JM6tau 






.1886;' 
4. 



; «•.: 



r,r 






fS^j^^yii^i^^ !^i»:l0.r^ 4n<i tlie two plpwing.«f^les.M taken >intidd#f 

tiieflaftclito. " " ••■■'■''' '■ "■■•*•■'■■ ' ;• . >. 

jB«j*i^wwitfr-JVbVtli.-iinft^-1ytl^^^^^^^ '^ *p^ Jnsertfd i» '«iW by ^eatimatioo itrttkii-.' 
«iqmrnnent. i'^-''---! *'••' •''' '•' '" ^'' ''"''.' ' . .^ »■ • '■ 

£j^m'f»M^l^<»^M;^'<<«^ebf8 a&dibet^ofe^ expeiimeiUis, t]ie afttkes were dmed 
into i^e thnbfen in the dvectiim Of ^faRfe lenirtb . , ' -' 



on the fac^ Of the' efpike/ a dimhiudon of 
thickfieasris sometunes a positite advant^ige 
to the-retentiveness of the timber ; for in. 
white oak, tiie spike which had a breadth of 
only .390, required as much force to extract 
it, aa one of which the breadth was .405, 



^OQgh the thickness of thoformer was b'nt 
.253, while that of the latter was .402 ; and 
on cbestont, thinner, nartower, and- b^er 
spike, required absolutely more force to 
withdraw it than the other. This leads ua 
to notice the diffeuemt kinds of action of the 
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yeftpeetiTe spikes on timber of yarioos Idbdb, 
In the softer and more spoii|^ ^kinds of 
woodt the fibres instead of bfeingf forced 
iHioked longttodinaljy and' condensed upon 
tlifflnselres, «re, by^riiilig a ^ck, and*«8* 
j^eeiaUy « vather 6htvm^j pointed Bpft:e> 
ftilded in masses backward and 41own^i^ta-d 

00 as to kore in -oertafai ptfte tUs fac^ olt 
the grains of die tiubef in cmxtau^ wiijlih* 
surface of the metal. 

That thetiew jtiitt frtmxtMi h ocBmect^ 
seems also probabie frofid what wanobseifved 
in the case of tfao swelled -spfte. ^or^while 
tlie groored -httte tmsw^Qed-Dne, <dsh«n nto 
che rtn ttt tio^r, (^Me II, •]&c.'^,)Teqii0«d 
1852 lbs. to extract it, the grooved 4Uid 
mveUed spike, (Ex. 1, same table,) took but 
tnO lbs. And in Tdble 111; fix. lH; wefihd 
the swefied spike drawtn ifrcAn wf[ite> oidc by 
3727 lbs. and (Sie iieooved ^btlt arot sWeBsd 
cn^Ci Ex. 12, requiring 4247. Hence. it ap*> 
pears to be iiecassary, in ^orfldr to bbtahi' ^e 
greatest effect, that the Ifibres of the wood 
fihoiQd pneh the i&cse as Bftarlyas^ossiible 
in their longitudinal direction and with eqltal 
intenidties throughout the (whole Ittngkh of 
lihe spike. .Arran^ng the spikes according 
te the order of their ratios of retention to 
weight, as given l^.tbeexperidientsrin Table 
HI, from Ive to twelve {inclusive, We "have 
llie £f>llowii;ig :— .. 

1, Narrow flat spike, wifli a ratio of 7.049 

2, Wide, " " " ** " 5.712 

3, Grooved but not swieUe^ "* **' 5.^862 
4', Grooved and notched, * ** 5.330 
5« Grooved and sw^ed, '' **. 4.624 
6. Burden's patent^ »' "4.509 
7« Square hammered, •* " 4.129 
8. Plain cyliniW«a, ' «* ^**^ S-SW 

Experiments 16, 17^ and IS, «f . .^e sal&e 
table were made by driviqjg the spikes which 
were cylindrical with coi^cal points into the 
tistber endwise'^f tlie^^aiD. Thismiethod 
of comparing two forms, the one grbbVed 
ai^d t^e other plain, vras adopted on aOcount 

01 tl^ exi^ine ^ipRi£^ of the tunber;t6 



ttflit by driving spikes of these forms aeroet 
the diriection ci the-filwes. It was observed 
that on drawing these spikes, the holes were 
lilmost perfectly square. This resulted from 
t|ie position of the rings of annual gm#t]i 
fttid the greater elasticity in some directiiAiJi' 
t&an in ofiiers. It is probable tiisft H tiia 
^ed grooves in experimeaits 16 anft 14r had 
been covered with a scale of oxide, «b Irate 
the case with the plain (^ike U8ed)LEi^«i^pe« 
liment Idy the former would have gi<^ai a 
result somewhat higher. 

When holes are drilled into stone blo^EB 
iBid afterwards plugged wil^ timb^ to te- 
'eei^e 'Spises *m 'lastoniBg "eu "ttte' ^muwfb- CK 
edge ndte^ ^e ttkethod of ezperimeirtxng jtist 
desciSbed tinds an application, 'and it is pko- 
bable th^ in such caeesthe/gni9v«d cylnikr 
with a conical grooved point, imfipKm lid-» 
tttntageotts. 

A &w exfpefiinfents were made 'to deters 
itdne "the eff^^t of^dslfin^^io^ttffBnttt depCkty 
on the total ttmount of retention. For^blft^^ 
purpose two different spileed wiese HMleMed,: 
viz., the 8l)uarehand-wr4u^]08pttte,th^«e&* 
tion of which wbs .409 x i4^tm&niu^mii^ 
flat one of which 1&eiiei(ioB^^ii»i«li'3d'Kw288;> 
They were respectively drlv«a to a^ cerfclda 
depth into unsenieBed ohealantt, -und tibea 
subjected to a force just suffiekftit to lAart 
tiiem. This fororwad«oteA^ sod j&e 8]^ke 
was immediately driven doi»m one incfe 
deeper than befor^ bxA theibtoeUlgfia Ap« 
plied. AH'my e3|>eriments'fTtfv«i that ^diea 
a spike is once startedy.tbe ^eoce required 
for its final extraction is much less liian that 
wMch produced the first ^0««ai0tik; Sbis 
is readily accounts for ontheprind^ tiud 
4ul the w^dge shiiped poin<^w«sjfl;tHn haifaD 
inch to an inch- in leugtir^ 9mA w t^i^ <»i 
tile stai^g baefc:«f "tiieiq^ibe-a'ir^MtHe 
Gfotance,b€k;amei»eM(ly»^li^ed£nnBthjBpre8» 
»«3fe «f iSke lln^» nU «Mt pait «r the isfcen^ 
tlon which had besib: diie4i^ tfais«taedga.fehiqped 
portion of the spike «««« «t vmeefdeBlSMi^fedi 
Hie it^oMng table will i^ow, howetrer,l4Mt 



fti^LxtT.Sj^ff Srwen to diffei^fnt di 




J4l£a»'!€kr '^RAWrZtt'. 



M7 



fyces does not essentially dimmwh the re- 
tentionr when agiia-4nTen into the timber 
to fr greater depth than hefo^e. But when 
« barpf iron is spiked upon wpod, if the 
iqiitke he dnren Jown natU tiie bar com- 
^MB«s the* wood to a ^goeat^qpset the .tc- 
'«Ba:«f thelatterawy becom&BO great as to 
ifcnrt baek the spike a short distance after 
.theiast>bl0w has.heen..^weD. In tiiis ease 
m^graat diaumstion in the lunal effieBt-will 
*be the consequence. This shows ihat a 
Jpviit'mfirieaQst to the force which we jhoald 
mfffthf imiiigiiigjdoivn- wpkea or bolts destinsd 
'to £uten mat^ials tsogether. 

By comparing experiments 1 and 4 toge- 
.iktB,^ it wiU he fomad that weight for weight 
liie flat spike had when driven 1;8 inches, 
iislk lafdmm^ie of 42.3 per cent civer the 
*8qn«re one ; and by a like comparison Jii 
1 ,2«nd 6,- it is ewdent thelocner 
a raferitfrity of S7;7 pcr^eeot. As tlR 
l^^Bce wtienidiiyen in only 1 .9 inches ' had . a 
<aMttfa.t«as prapoctian of its'paralld faees-ex- 
•pMtd^to 'the^mtction of the fibres and ^ 
jpscter proportion of tiie wedge-sferpedpoint, 
i^, Js reaBonab)iB.«t^ eaHfwct XjoaX • th&retentioa 
^Qold n«»t^•obncespolld predsely wi<^ the 
tejltha inserted. It will be nnderstc^d that 
adMa me sp9f^. of cutting edges and Une 
«ttdge-«http9d portion of -q^ikes, whether 
s^pnre, lUit, or cylia^iioa), Redirection of 
tcnKiwg jedge& is-idwaj^s across .the fibre ^j&r 
^pnin of tii» timber. >It must be evideut 
/]^t iJMfwedge-sh^ped part may be^ so acute, 
aB:to..cotaaspond.Bea47 ^^ iw<a pajrallel 
.fiuHK, inroRkich nose, fchetendaMy.to^retseat 
ifiiimi^^ienltftenil pfessnrQs is smell ; mid liie 
jneslMea J^osBsel!^, inoreasiqg from the 
^^Qint«p«ar^,to ^^lece the spike isthiekest, 
.|ittt«oM«fik!ieiieyof-« given length maybe as 
"gnat aJB that bf .aaequalien^ of the parall^ 
jbooB,. .and ^tren^reiitar^pwi^d the. thiek-> 
pa»mi^Q» «pikfc 'he ^«Q oo w sidierahle ma a|i 
idM«liqf4t.\toi9l»dtteev|mi€h oruibiiig and hs 
Miilffr '&k|diiig;o£ the fibres of .4^itixiiLl»er. 
. Tf, on the other hand, the edge be vegr 
};ffT*ii ^^^ fi^JnA^oYAr^ i^^ftfl .uAy hcJiucii as 
CH) diminish ^^tiie .^idinsion, and in ttafes rooBe 
ilie efiect of ^ tifecige riiepe 16 x^galivB !I& 
Ike other it'my he posltifve.* 
I The firsts Kcma and third e^jpernncnta 
Abdicate, in ^e tenth column of the j[>reoed» 
llqf ^ble, "titot b^oftd a eertain- limit the 
littio of itwi^^q^ fittf^'tc^extractii^ force 
-? ^— r * '- 

nl e3Q)eritnent»: B=^//-fjP« in which R ia the ob- 
iierred retention ; f«= the length in inches of the 

rt iHfevtied J y-*<ti« ArKet>ff«Miitiaii'«ik (mrtaelt 
the pandiel facet, and e— the differeneefl be- 
aWMB/itte retention 4f a psraUel portion oT the 
spike, nmd «l an «4nal length of the wanteUtg 
S^uxa near the point. The aign v of ambiguity aiiacB 
fttom the cause above explained. 



. h«g«&& toi<UBMni8h,;.sfaowuig that' it %oaldi be 
more economical to increase ^ number 

■r&ther than the tenglih of the spikes;^ pro- 
'dwang a .given effect in . &steni9g ^mat^aU 
together. <.In:tMs.case,.«lao, it^^ be per- 
ceived, that the -adhenonhm « mneh doser 
relation to the areas -^of the compressing^ 
fiteesAf the ^pikes) •than- to thrirweif^. 
!F«r.t^Kee«f tfae.e]^l««rini0Bt8 thisratio may 
be regarded as identical, and dividing, for 

'eath of the five e^qscriments, the observed 
retention by the- area' of the two faces <^ 

,|KMad tO'the endaof tins fibres, we get a mean 

-Besait, which prcrvvs that the al^crfnte re* 
taining ]rawer of nnseascmed diestnut, on 

•square, or. flat spikes of from U8 to '3.9 in- 
ches in length, is «ahottt 9fl^ lbs. for every 

^aqnare inbh of those JMCswliddi condense 

'loB^gttudinally the fibres of the timber. 
iTo.be eomH$uteiL) 



'I.I8T OT 1S1V6£Y8B PATENTS OKAJffTSD BX- 
TWBSN.THB 30tH JUNXrANO 2€tH JUI<Y^ 

1857. 

'Henry Augustus lITelli, late 4t Kew York, bat 
now residing in Threadiicedle«8treet, hat Bkamifte- 
turer,^for. certain impvovanenta tntheauoiuliRctuafr 
of hats. JunedO; sixmbnths- 

Preeman Roe, at Camberwell, Su^ey, pltonber,, 
far an ixnprovementin water-closets. July 7. 

Jiihn James Wat^ratone. of IfiUbank*stfeet» 
Westrainstar, siarveyor, 4br improvemetitsapidiea- 
■ ble to the intercepting aadidirecting of ciutehts aad 
wavesof water. July 10, 

William Pringle- Graen» of Falmouth, Corawall, 
Lieutenant, R.N., for inmrovements in capstana 
and machinery employed in raising, lowering, and 
morlngi-.pondamis'lKidleaaadMattefa. JuiylO« 

William Chubb, of Poflkaaa,. Bants, umbrella 
manufacturer, for improvements in night commode 
pans. July- 10. - 

" Thomas' North, of Mitre-stree^ ?Tew-cut, Surrey, 
card-paper and metal piercer^ Mr an Improvem^ 
Inthemaaufcctmreofwire. .Jviyl9, 

WhitauTO Baker, .«CDedham*Bsani yeteriiiaiy 
surgeon, for an Inirtrument or truss applicable to 
the tricking of horses' tails.. July 19. 

.7bha Pearse, of Taviatock, Devon, Ifonmonge?, 
^fbr an IftrpiDvement'or laipfovemeats In the xxuk 
fltractloD.ofvHieelk. JiUy 19. 

J4fanBaittoy Hif^hin amrtHohftt'OraawOf aali. 
Ibrd, Jjanoaater* e«glneevB, ftnrcertain toproyoments 
in the conttru^on aiid arrangement of craiies ttit 
Jiftiog and nmmfamPOdM, by i44il«h-auefa'inatiiiae9 
«M rendered nere genmUy vseAil. July 19* 

John Pead ••©rahe, of 'Awwdcl akKai> -HtMiMy 
aftist, for improvements iu building ships, steam - 
vess^ and bdSts, «a» aaso'in the baUdiiig o0 coaal 
and fiver bargtBSPid.li8fatnni. J«drl9. 

Sir James Caleb Anderson, ef ;Buttevfl]it UMe, 
Qark, Baronet, for certain Impivvements in loco- 
itibtfve engines, which are partiy appUcaWe toottier 
purposes. July 19. ■' • 

Mwwy Oascben, of Croabywuiaare. Bishopsgi^ 
street, liondon, merchant, for improvements Inpre- 
puing flax and hemp for spinning, iMing »cammu- 
. nication from a foreigner. rtsidiag abroad. July 19. 

Joseph V<enry Tock. of the Rainbow ooffee bouse, 
London, gent., forcertahi improvementa in appara- 



Digitized by LjOOQIC 



dSd 



NotBs ionr irociCEs. 



tns or machiucry for makiag or miuniAietiuiag eaa- 
diet. Jalf 2ft} Blxmontlif. 

JobD Meliiog, of Lhrerpool, LancMter, engineer, 
for certain improTemeota in locomotive, •team-en- 
gines, to be rated upon raUways ; parts of which inu 
provements are applicable to atukmanr ateiV'^- 
fines, and to nMualnery In ftaeral. fxifX* 



VOT OF MOWir rATnVTS GKANTSD BE- 

•nmatrmmt^mivsE ako 22nd juiv. 

Aliocander Sfaoewan, groeer and lea-merchant, 
Oiaagow, for a procesf for ihk improremeUt of teas 
«s oraloarily imported. June 20. . -^ 

Jftmea Leonanl Clement Thomas, of Cov«nt 6«t-' 
.4tn, Niddteaex, 13«<|-f i4 caoaequesceof.aamwni- 
nicatiott made to him by a certain foreigner residing 
i^^ad, fbr a|i improvement applicable to sfeam- 
eMdae s and steam generators, having for its ol^^ct 
4he economy Of Ai«l. /«ly7. 

J6im Sp«rghi, of 6«Udlbnl'ittrect, RiiaBeU*niuare, 
Middlesex, M.D. for. an iMkpOTement or imprdve- 
toBOti In the mpde or means of propelling vessels 
through the water, and poirt of which means may be 
applied to Other usefiil purposes. July 14. 

George Nelson, of Leamington Priors, Warwick, 
Matt.t for a eertirfn new or imlptoved pripcess or pro- 
cesses by the use of which the qaallUes of a certain 
■ gflatinoas substance, or certain gelatinous sub- 
stiittces called isln^ass, may be tanproved^ July 18. 

Thomas Lutifyeh^, of Uveq>ool, maau(hctu<ing 
•tfhemlst, for certaib improvements in the cbnstruQ- 
tkm of apparatus used in the decomposition of com- 
'Bon salt, and in the mode or method of worldng or 
using the same. July 20. 

Wniiam Bell, of Sdintmigh, Esq., for -imDrove- 
meats to beatiiig aad evapoiftting fluids. Juiy 21; 

James Dredge, Walsot, Bath, brewer, for certaUi 
improvements In the construction df suspension 
'^h^dns for bridges, viaducts, aqueducts; and oth«r 
purposes, and in the construction "Of such hridges, 
^riadttctt or agueddCts. July 32. 



hiarr of xsish patH^ts qkamtkd in 
JVNB, 18S7. 

Joseph Buunett, of Kewington Causeway, South- 
wark, window-Mind maker, for improvements ih 
"wVidow.shiUters, which improvements may also be 
«ppii8d to other useful purposes. June ft. 

William Cole, «f (Sharing Cross, Middlesex, for 
tsertiin improvements in carriages for ndlwkya or 
tram roads. 

George Craped of Yuifpcydysoyn iron works, near 
'Swansea, Irdtn-masteT, for im|>rotemehts in tbe< 
mAhufoctoring of iron. June 13. 

If Idiolas Troughton, of Broad-street, ip the city 
ot Lotidon, gent., for improvements in the process 
Of obtaining copper from csopper ores. June 14. 

Bepnett Woodcroft, late of Ardwick, Man^ihester, 
but now of Mumpp, Oldham, for improvements in 



.'the. m^tW'Or prbitlBg^ certain cotonn •& cdiao 
. and j»ther filbrics. 



KOTSS AMD NOnCSS. 

" General Hermpaih."— Sit,— 1 perceive fironi^iw 
of your Notes aad Notices, that you have oidte 

>triisnndesBtood the purport Of the note wUeh I ad- 

•^drn^^^to you.- It ^arthesoi dbiani VSqpjprtn- 
dent-Genetal John,'* to .whom I flhid^, but 1 4" ' 
not mean to say that it \nte th^*Chair Of Cftdfttu' 
for-which he was a disappointed candidate (j^di 

. perhaps <iuite as 4t for tojii as any other. Wht 

wished to point out as worthy s note itjM.the fl|et 
(nn In^sputable one) thai the " ^pertntendefii* 
General John** was a candidate for'theW«fMI 

.PA(ftW0!P^Chairinthel4Oii*mX{ftiipeTsNfi «Mttt 
spite of his daim to discoveries la n&tursl pl^iMtt^ 
pny„ such as have baffled all other phflosophem, 
whether ancient or -mpde^ was sent t^'-tk& 
nght'fibout.—l ' am. Sir, yo«r .coattant render^ . 
. N.lMT, A.ll.^l»th July, 1887. 



righi 
W.l 

Seiei^ in the Saat: — We observe. ,.,_ 

plefunre, jfrom recent Calcutta JoivtuOs ah^ili^ 
thM the new Govemor.Geacfal, Lord Au<iMM*1idi 

' commeneed giving at the *' Govarnmeat llndii,'t% 
series of weekly parties, to wftidi ^ MntHrfl^stf 
sdeotiflc pursuits and attainmacta aieiinitibd^ wttK 
the view of bringing' forward interesting <ngc6ve>l«ft 
in general science.*' " At the Geyerament R^ose^*^ 

-Who-r4»lky y^Ms a g o •* w nsnl d ha re dwm afr ofso hs« 
neficent ft sequel to a domkiion -establisbod by Huf 
sword for the sake of peff ? The " Jn«a B«ffew,*^ »w 

' well-conducted and msst ifseAil monthly wM^ late^ 
ly commenced at Caknitto under the ^ireetum df 
Frederick Oorhyn, £s<]^. speaks fit the evewr Ml thp 

' foUowinjf modest but jndi^us terms : — "We know 
there are men in this coimtiy who ^ii^mSifitfipm 
i» in regwd to .o«r asFpectatioos. as to ttte i^eatnd'' ' 
terior nood to be derived from Lord Aocklaad^ 

'scientific p^ies.' ' iThere are some who coaoehm 

' thaft' in India there is a defidentry «f gwIlM dw ' 

V talent.. Oranthigthe assertloB to be:Jiuit)^%y nvf df * 
argtunent, yet we oonMnd*the encoUfagMnsmt ikam ■ 

:given wiU inspire what ]>*Is*aeH d^ <eefaiif[j& 
indwtrp,* the art which seizes, as if ft tvm «Wk 
therepidttyofinspiibtion, v^«tev»ritdis^o#a>th 
the -flNVks of others whieh may. esidcii. ^ m^ 
stores ; which knows by aqirtck .iq)pi«h<n^09i ^«w 
to^xamtne and what to imbibe ; aiid whidi i^ uiift 
an atom of inteUige&M from, the m1adir«t ^nlb^ 
on its «wn mind, as an accidentii] Mufc l^lH^t ^ 
a lieap of nitre, is sufficient to r»ua «r powiinil 
blaze.'* ......... .X.- V 

• . The f* Gteai mutemTxi steaurthll^, oim^-ht^A 
-poM«r, built for fh«. puspMe of i|iRni«| 4»lweMl 
.BHiitel and N«w York^ ^rasi lauiK^ked at ^ i^rmr 

place on Wednesday, July l9, in presence «f 4ia> 
-wards of 20,00a persons. She is now on lier MiyJb 

Loddon to baite her" engines pltt in. 
; •Kite Supplemtot to Vol. xvrtt., c« 

Contemta, Index, £c9^- MedaUk •Portrait of 
,^al«9ty, and Wyoufs^^Ches^en Medal, < 
'by JFr^babn bf Bates* patent b'aehine, Is pi 

pxiM ed, AfaN>, Tel. xxvii.^ pricede. M. 



|g9- BriHih amd Foreign Patent* taken inU with ecanon^ and despatch; Spec^atim»»t JHfeMmtmmui 
Amendments, prepared or rwkeds Ctuteats eaieredi and generally everp Branch of PateiU jgjmtia^ 
promptlff transacted. 

Ji complete list. of Patents /h>ti the earliest period (ii Cm, II: 1676,; to thepratfat «mt iHiy H wnUmJ- 
Fee2s,6d,i CUeiUs, gratis. 

' ■ _ I I - I ri_ • 1 I • _ II , 1 / 1 II | p, i ,i jumnimri j i, , 
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IDAMs'ft BOtTIHOTAL TOWN CSABIOT* 



ADAMfi'A «ainit<yrALTOWN iWAttlOT. 

In our 23rd volume, p. 129, we gave a 
description of Mr, W. B. Adams's circu- 
lar spring-wheel. We new extract from 
this gentleman's work on " English 
Pleasure Carriages/*, of which we com- 
menced a critical notice in our last 
number, an account of another inven- 
tion by him, to which that of the cir- 
cular spring wheel appears to have given 
rise, and which promises to be of much 
more extensive utility ; we allude to his 
equirotal carriage, so called from the 
wheels, both front and hind, being of the 
same size. 

*' Having been so far stteceseful,'' he 
says, alluding to the drcular-spring wheel, 
" in applying the wheels to a two wheeled car 
riage, a difficulty occurred as to their adop- 
tion to four wheeled vehicles. For hind 
wheels there could be no objection, as the 
size leaves abundant space for the springs ; 
but in very small front wheels, the springs 
must necessarily be so much reduced in 
diameter, that they would cease to be springs 
and become rigid in the case of heavy car- 
riages. For light carriages the objection 
would not be so great, as the metal might 
be very considerably reduced in thickness, 
in order to compensate for the reduced dia- 
meter of the springs; but still it would 
be disadvantageous. In this difficulty the 
author called to mind the fact, that wheels 
of unequal size to the same carriage were 
only a proof of defective construction ; equal 
sized wheels being really the desirable point 
to aim at. After much reflection he con- 
structed some models for the purpose of 
experiment, and ascertained that the lock 
or turn could be attained much more ad- 
vanti^ously by placing the central pivot or 
perch bolt near the centre of the perch be- 
tween the front and hind wheels, instead of 
placing it over the front axle, as is com- 
monly the ease. In the common mode tiie 
front wheels loek round on the perch bolt 
nearly «t a .ri^t angle with the hind ones. ; 
and in tumingt one of the hind wheels serves 
as a pivot, around which ,the front wheels 
describe a Ivge circle. - But when the perch 
bolt is placed at the centre of the total 
length, in the act of turning, both frqnt and 
wheels lock together, and stand on lines 
forming the circumference of the circle in 
which the carriage is intended to turn, the 
two axles radiathig towards a common cen- 
tre. Thus, not only is the circle described 
by the common carriage larger than the im- 
proved one, but the resistance is greater, — 
la other wonds, the improved carriage will 
reqaire less ferae' to torn it. In the com* 



asoD earriagealso, as (he wheek most neces^ 
sarily torn beneath the body, they mast be 
kept snnli. In the improved earriage, witk 
the perch bolt at a neariy eqaal disbiBoe 
between the wheels, the fere wlweiB have bd 
huge a radius that Cheydo not tondi the 
body in taming, and thucfore may be made 
oftheftillsize." 

Mr. Adams their proceeds to describe 
various sorts of carriages constructed on 
this equirotal principle. We select for 
exemphfication his town chariot, an en- 
graving of which is given in our front 
page. 

** At first sight the lines of this carriage 
do not appear so graceftil to a superficial 
observer as those of the ordinary chariots, 
on acconnt of the straigfatness of the faottomi 
but a closer examination wiH show, that 
with elliptic springs plaeed at the saaae 
horizontal level, no other line ooaM be no 
advantageously adapted. The carriage is a 
whole composed of parts of equal axes aa«l 
proportions, and not filled in with hetero- 
geneous ornaments for the purpose of cover- 
ing defects. The central parts join together 
in lines which are portions of segmental 
curves ; thus p Aventing a heavy appearance. 
The hind end curves upwards in the elliptic 
form ; and the front, with a return corve, 
somewhat resembling the light figure head 
of a ship ; thus denoting the line of progress. 
The lower Hne of the lumsmer doth is made 
to range with the central horiaontal line of 
the b<Kly. The lamp, instead of befaig un- 
gracefully attached to the fore put of the 
body, as is commonly the case, stands on a 
branching iron in the open space left for it 
between the body and die hammer <^th; 
thus becoming a prominent object Kke a 
classic pharos. The general harmenions 
appearance of the vehide would, \4tii un^ 
prejudiced observers, immediately obtain fsr 
it a preference over ordinary carriages, say^ 
ing nothing of its mechanical adTant^tesi 
but the eye, after being long accustomed to 
arbitrary forms, seldom remains tmpngii- 
diced, and it is difficult to divest eiindi>es 
of attachments that have grown on us by 
the force of habit. Thus, many persons are 
still found to prefer the batbanms grete^- 
querie which has caricatured the tme'Iiduis 
Quatorze taste, and to look with eooUnnpt, 
alike on the beauty of Greek simplici^«^d 
Gothic art. 

" Biit leaving all questions of external 
appearance to be decided on their own 
merits, and taking the mechanical advan- 
tages for granted, the question of comfort 
remains to be considered. In this point 
of view, the carriage will be fbnnd to possess 
qualities not attainable in any of the ordi- 
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nary vehiolee. Thovgh appetfiag lax^gier 
than an onS&aary chariot, it aotuaily stands 
on a less spaoe of j^ound, the axles being 
one foot nearer to each other than is com- 
moniy the ease. Bat the whole of the length 
is nsefiilly occupied* The body for the sit- 
ters, instead of hang a cramped box, con- 
fining the limbs, as the ordinary chariots do, 
is in reality more nearly approaching the 
form of aa apartment, being sufficient for 
two persons of the very largest size to re- 
cline at full length, without inconnnodmg 
each other; while the bottom is straight 
like an ordinary floor. Britzschkas, it is 
true, also afford a facility for reclining at foil 
kogth; but from want of space above for 
air, they are almost suffocating to the pas- 
senger; whereas, in this kind of chariot, 
ample space is afforded for air. On looking 
at the engraving, it will be seen that the 
ordinary appearance of the side door is pre- 
served, thcfugh it is not in. reality a door, 
but merely a window tp draw up and down 
a« usual. From the fore part of this ap- 
parent door the body is continued forward 
in a circular form, and thus the interior pre- 
sents a large bow front, with a window on 
dither hand, through which a perfect view is 
obtained on all sides. The tfoor of the body 
is in faot in the form of a horse-shoe. The 
doQfs open in the bow front on either side, 
Thiji body is well capable of accommodating 
four or six people ; and the locker in front 
frill hold a very large quantity of luggage ; 
while the coachman and footman go on the 
box. If required, a stand for the footman 
might easily be attached behind, by light 
iron stays or brackets. On a journey, im- 
perials might be placed on the roof, and also 
on the fore locker ; and supposing two per- 
aonB only to occupy the interior, they might 
have avery conTenient table before them. In 
addition to'lftiis, the author has contrived a 
verysimple anatigsnent, by means of a large 
lamp beW ihe bottiHtt, (o heat small; water 
])ip«s carriied roBod the interior, and thus 
]naa]^tAina.co«Eifortabie warmth in the winter 
tim^* .The ocdinary mode of constructing 
carriages wiU scarcely permit this.'' 



mackintosh's EI4EGTRICAL THBOHV. 
MR. THOSNb's BBPLY TO A COUN- 
TRY TBACHBB. 

^ir, — I read the last letter of your cor- 
respondent, the " Country TeacLer," 
witn satisfaction, for it made me see more 
plainly than ever, the manner in which 
he means to treat the proposition^ con- 
tahied"in the Electrical Theory; his 
$tyle of answering . these propositions 
may certauily m^kad (b& unwary aad 



unthiokuig, but I feel ^sured, that U 
will be of no avail* when men. duly qua- 
lified shall have )x) 4eci(}e* The com- 
pliment which the 7 Country Teacher*' 
has paid the Cambridge Professors, is 
certainly very flattering to theu^; but 
are we to judge^ that because one is 
rather rash m giving opinions upon sub- 
jects which hfi has not duly considered, 
that he is consequently disabled from 
giving his opinion upon a subject with 
which he may be well acqjiainted ? The 
attainments of Professor Faraday in elec- 
tricity cannot be questioned. For my 
own part, I think he is one of the best 
fitted to form a judgment, and glad I am 
that this part of the theory has one, whose 
opinion is of so much weight, for its ad^ 
vocate. I am obligjed to the " Country 
Teacher" for the information which he, 
thinks he gives me, when he tells me 
that his authority is Newton ; and that 
the principles of the equation " are a4 
well known as that the three angles" &c. ; 
but let me teQ him, that aUhough I 
might know, perhaps as well as him^ 
self, that the principles were generally 
known, stUl I might not be assurea 
that these princijples were correct, and 
therefore feel justified in rejecting thenif 
as many eminent men have done before 
me — until I should be convinced of their 
correctness. I am not inclined to take 
the ipse dixit of any man, or set of men, 
but shall judge for myself, with their as- 
sistance. Similar dogmas to those of th^ 
school of Aristotle will not do for this 
age ; for, although Newton, the master^ 
may have said so, his authority cannot 
be taken on all occasions. The disciples 
of Newton, like those of Aristotle, vene- 
rate and worship their master, rather tooi 
much. If Newton had been perfect, the 
memory of DoUand and others would 
not have been immortalised. Newton 
certainly^ was a great many JEUod forwarded 
science in an especial manner, and at 
such, he will ever be respected.- 

The " Country Teacher*' I find is ra- 
ther inclined to concede the point, thai 
the moon is not ai solid body, and conse* 
^[uently, if it were deposited, the cover- 
ing would not be so deep or thick ijis be 
stated; and also that the moon, is the 
same in relative weight, whether hollo^ 
or solid. He says, that were it hoHowi 
the depth of the covering would be dimi^ 
nisheol but IJie weight would remain the 
saa^i and, a« hecalcui^tesy eacks4|ii«i9 
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IMPROVBMSNTt IN PUNCTUATIOK. 



fbotMraidd have to heat 'u^vbMswn id 
ld.627 t0i|B. ;Had>isotTthe:r<!CMmtry: 
TeadMt^ penetratioB ^en9i^ to percnre 
tha^^Cttb'aiYtEUJhii&Bflk^mkiinBariy aHrihat 
war Winilttd iJta . bonfim't qiy sinews with 
retpocl ' to the ^^rosBUfHr-ibidxsnttiWtioa of 
the stratai > I «sk^i (and tbe '^ Gauntrf 
Teacher" has given the answer/ |)er]iMM 
nnwittmglyX ^ere<th6foi^ei7eqtiisite for 
thiis pressure' was <ibt«ned ? He An- 
swers, that leyeFf' sqiiarb foot, would un« 
dergo by the deporatioirof ia satellite, a 
pressure of 13.627 tons. Tbib is a rnies* 
sure quite sufficient' to . flatten the bead 
of the orocodihu priacu», to which I 
alluded in my first letter. 

I think I can pereeiye the meaning of 
the "Country Teacher's'^ observations 
on my remarks upon solidity and den- 
sity; however, as yet I see no reason 
for relinquishing my opinuins, nor shall 
I relinqmsh them, untd some good rea* 
son presents itself. The opinions may 
be strange, but there are many strange 
things true. Did he ever remark the re- 
gular gradation of the density of the 
planets ? If he has not, I can tell him, 
that it is even more regular than the 
number of moons : dlowmg the density 
of the sun to be i, within small fractions. 
Mercury is as 2, Venus li. Earth 1, Mars 
•7» Jupiter .23, Saturn .02, HersclwU not 
yet wecisely calculated. Did the '* Coun-» 
trv Teacher*' ever inquire into the cause 
or tliis regularly increasing density, for 
surely there nnist be some cause ? 

I did not mean at first to enter into a 
a controversy upon Mr. Mackintosh's 
theory^ of this kind ; I intended not to 
advocate an;' particular point to the pre- 
judice of another, — but to advocate it as 
a whcde, whose principle feature is, the 

^ecipitatioq. of the secondary on the 
tirimacy bodies. In so doing, I have 

'lm>tiglrtfoitrard as proofs^ geological phe- 
non^ena, which appefo^ to me could 
kaVe Do > other rcause. than these deposi- 

,1ionsL . Tl;e "Country Teacher" wUl, I 
iamscne, a!&>w1hat what I have deduced 

/froni'gbolegyi,are lotctSf Although there 
mayhave ^6fi.a |i^reat •deal of ^' guess 
warkV ist tbei theories to ewfikm the facts 

w I Bavededucfidvthe &ct»iw^^ not guess- 
ed at^< 'buti lob^enredi /Shefe^ are ma^y 
fttdogicaJuphebome^i which I 9wn4re 
yet not duiy .^x|)llaiied> but that they 
soon idll 'be» <■ aj>pears a niatter of oer- 

" laint^. The:gno!jtind of argnjoaent I have 
taken in respect to the Electrieal Theory, 



gives but vfety fitlferrdom for Iflie ex;erci«# 
of miilhenia[tioaitaleQlts ;«iHd I diaifrfiifh 
that it is becauae ^eology.deftend8 bo little^ 
upon the abstract seiences* it /hi(s mim 
jured up the ire of thD^ewhowmildijRpsh 
to appear before thewerJid^ am fvo^mmA 
mathematicians ; and. who. desit^^^tQi^ 
tlMMight> that« with tJtis JiHowli^d^ Alqne 
can any problem- be. sob^ei^ wlaietliei! rftf 
lative to the^state or mothsi oft the/>hea^ 
vcnly bodies, to the conetmeMoAi'oljthii 
globei, or even any IhmgffKhidi ^3a]f)b# 
produced upon its sto&cew- ^I^'abaU 4m^ 
sw« die ** Country Tcaclwr'? «P:>lw$? 
ther, unless he decidedly. mig^i»9Miimt 
there is no such thing as Uie aceel^ra)l»€|ii 
of the moon, and that the phNwAieAa I 
have mentioned, areiuerefie^kuEks.^r^,' >i. 
I remain, Sir, - ..'j- j 

Yours respectfully*, ' '' 
Joshua THoitNif^ ' 



IMPROVBMBNTS IN PUKCTtrAl^b^i 

Sir, — It is certainly a r^n^kahl/e 
thing, that while language itself i^sc^^fyro- 
verbially subject to change, mmiy, oft tjlip 
little arts connected with its incog^m- 
tion and preservation, are so p^^ticularlf 
stationary. In nothing, I thinky is . tips 
more striking than in the art (k p^Hi^ 
tuation. For many years, nay, i&Tma^ 
centuries, it has remained quite iiampy^- 
able, and appears to have come, altoge- 
ther, to a full stop, Judging from this^pir- 
cumstance, and from that fof Uie:;^;^^^ 
systems being so generally receifvi^),biy 
the different natious^ of Euro^i^^ 
would be led to si^pps^ t^at t^ art 
had arrived at the pomU of npe^^t}Q)| ; 
but will any one ma^tain' tW t^i§v^ 
really the ease^ Ta^n^ it ^apj^ea^^Mi^l 
of imperfectjions* In thpiking(^:\R^; |^e 
subject a few days ag^fi A»^iWgi»p- 
tions for impppvement oycol^b^ t^j^, 
which, with your peymissipiji, j!fe, P#!^, 
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Btance, " Muird el Eey" may mean 

plf m:sll;!&ng;digiQ9^3irba»verii is nee^ 
M <to -"liav^ one note < of • imterrogation, it 
i^ qi«dte a« Deedfiil to 'bww two. . it is m 
bmexiaiaapf to^ stev^wherea ;<|ttestknEk be<« 
g^fil^ain wheve^ it^4vd^i perhaps still mxnre 
6^4ft ^oifd^r tlutt tli& i vcadeSr ina^ kacrKf 
ki^ tten^* ^'cbange his- ton^ aocprdingly* 
If!" fadti tlioiqck' custom- has i^ooncSed 
wi^td<^ tlie'«^y€^»ft Usage, it i» ahnoet as 
l9id(i|i^ iir iittrt0¥id >df :two> we iised only 
fum Hi^deket to «iark a paienthe^. The 
^Mi&e yeasond that ap^y to the viote of 
ltl^ri«|fa!li«ito, will, of coarse, apply to 
l^al 6f e^tdamation. 

' ' A ' ' ikitt^ ' ** note" of an entirely new 
descriptiidviiy woid^i^ I think, be s^ more 
useful than either of tJie two akeady in- 
troduced. I have heard many passages 
murdered in reading, from the want of a 
m£urk of irony. Wherever this figure of 
8pee'*h is intended, it demands a total 
cl^i^ge of the voice — ^and it is for the 
very purpose of apprising the reader 
wh^^ changes of the voioe are necessary, 
•^^^here the author, if he were speaking 
instead of writing; would make use of 
-ffitfm— *hat the whole system of putic- 
tuation has been instituted. The omis- 
idlt^ of a mark of irony, therefore, is a 
^laartng^ defect, for which I hope some 
^n^bloiis printer may, ere long, devise 
ftnd ttttroduoe a remedy. He will have 
ftti djrpoitunity of displaying his taste by 
Selecting an eleeant shape for the iiov«l 
^tii*k, whidi, of coarse, like the others, 
y^hduld be used both at the beginning 
>£M €tA of the passage it applies to. 
'^^ Mf: rkitt alteral^n is the most im- 
-perlaiit tmh I hate to propose, for it 
-Hyotdd -fiffcct ahtto«t every sentence fax 
''*<^rfy»-in»'k.' It is, however, merely an 
^ixtbii^Wbtihe same prihciple which 
'D^'&ir^ildy be^recogtnsed in the case 
Wthi^ar^Kth^i^. Mdstsentences con- 
'HBkk ntt^[Ai6r'6f ^enthe^es, which are 
merely ^ marked -fey ' the itisertion of 
'9jttomki»'«tf'*vei^^paUS€^. I wouM pro- 
^^pm^l tlfirt^iif e\%^ca«6'th«^om«icfk»i»i«i* 
-Rff 4^i^ ^hdtd<l'b(6^ktk6d^%yiito diverted 

"^W pteftJt^'otft %f bi^''M^4y^oraitt»y 
^^R^l^oOi*^ iitstaiidife M^ 8hi)W %hat: 1 
^iiieoii 'nhfeMldwIhg^is Sflfe^n firoto'<he 
-^l-ticJ^'dti^fck)py*»ip»fri'yotr723i?d']^^ 
^ W,-page-T7t). ' it W^^oUit^'^lmik ' ' 
o-i^t^ryet sa* It is, that while pateW^ei are 



^parentiy left to struggle unpitied with 
^ AeilfaKJ^hat flEBh ir heir to; Mr. Ser* 
jf aliti'^^fbuvd? nttin osdft profwaes^ with 

BSppKraS^ CtepVjr/TGhHMB Lt|l'rS|l^^QQS#4 td 

rison 8o/higl|l]i {wsnka^,-n^ tisiuiiher.i^f ' 
stillr jadflKtRnaL .^vQur%'i'h«^^ 
tfasttid^ii' 6dtBh,ii^tlt[e^4>Jw]U be > hardly 

tfealJedcf\iDVVfTr ^J/;/ rr;[r u.,^ff "»,;. ,. •' 

' Iisiiaulj[l.*pinpoileie'peiMthtfs-r '-' ' 

** Y^ so it. /i8^;4ihat\v^hde 'patentees 
are appasendyt left.. t9) struggle tn^itied 
with aA the Mld'thatdesh is 4ieir to^ Mr« 
Seijeantr TidiburdunO}: jonly^ fwopeses 
( with apparGiniiy'.;ev)Brir d^flace of suc- 
cess, to confer on^ iniuiMsv already in 
comparison so highly faironred^ a Buan- 
ber of still additi^raial favours, but m»n- 
tains that « even then, they w^ be hardlsy 
treated.'? 

Were this alteration introduced, it 
strikes me that the theory of punctua* 
tion would bp rendered much more sim^ 
pie, and its practice much more easy. 
1, for one, am often puzzled under tse 
present system to know where to place 
my commas. Your printers, will, 1 be* 
lieve, be generally considered right in 
pointing the words, ^' but maintains, that 
even then," in the manner that they have 
done; that is, with a comma after " maia- 
tains" and none after ''that;" yet if a 
comma is intended to mark a pausev thete 
surely ought to be none betwe»i " main- 
tains*' and " that," and there ought to be 
one between " that" and " even then," 
whichktter two words, form in themselves 
a little parenthesis, andoua^t to be sepa- 
rated somehow. You wifl d>sertfe^ that 
in my punctuation of the passa^- the 
two httle dashes.whichH)ccur in theoia- 
giiial are left out. They are in >f act mcsciy 
a defective Way <>f supplymg'. th^ 'ganu 
want which I propose tdreBwdyiii^?!^^ 
appears to me abetier. T9ie^ ^ezvettbe 
purpose of mazkiagj a^ sUgfatt pkni^thcsis 
witii tiie disadvai^iqge^^wrvhavangi.the 
same matk Ittimxlimeiicemeiltt^nd oloai; 
the' veiy ^^bjediofn' winch "apfili^s to: the 
dommia asniowJiMbd hvisiiiMiu; cases.):. . 
'it 'm<iy |)elhap9 be jsaggeeied. that it 
wdttld be^bctttev; 4ci| emid^ Wo^ maiks 
i^^gfeilie»i«fW» f«rtfai») purpose iastead 
Q€'ti9t«affifiigponttt)of dieiold 4iie& /The 
• r«B{ia]iS4nar hEve Mme^jueticepbut itas 
dange^ois ito^ propose^rtooi maiijg kntfK 
^atio^s^'^t^'^ce^'and }.kax^ beeiriafiaBid 
df afi^ontfttgritlft prefQ^icefiOOf the eye;^^ 
! will^«i^ftd^ m eo(i€jiusS4»n, thiKt the 
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hypb^ night eertainly h% more liberally 
employed mm it \b now. In a former 
put of thi« letter the expretsion ocoirs 
" in tbiolpiiig over tbe sals^ct." The 
word orer i* hate not an independent 
preposition, but an affix to the verb, and 
it would be better to write " thinking- 
over/' ThuA we should write without a 
hyphen, that a man " runs down'' stairs, 
mit with one^ that one ship *' runs-down" 



another. In all the other Teutome kff- 
guages^ also, snch a compound as '* coal 
and potatoe-dealer''' would be written, 
'* coal- and potatoe-dealer/' with a by-' 
phen after coal. But it is time to come 
to a period. 

I remain yours. 

Punctually, 



NAUTICUS'S ASTRONOMICAL aUBSTION^ 



Sir» — ^Yonr correspondents, Nautiliia 
and O. N., hare each of them said far 
more upon Natttieiis's astronomical ques^ 
tion tlmn was really necessarv. There 
have been faults on both siaes<» The 
mily object I conceive that Nauticus 
haa in view in proposing the question, 
was, to obtain an easy practical solution of 
it, and any one acquainted with spherical 
trigonometry might easily solve the ques- 
tion. Thas, in the spherical triangle 
PFD (see O.N.'s, diagram, page 244) 
we have given the two sides P D, F D 
and the included angle F P D, the angle 
PFD may be found, and in die triangle 
Z P F, we have then given the two sides 
ZP, P F and the fi^leZFP; hence the 
required angle Z PP^can be found. All 
thisis easy enongh, although I must confess 
the calculation would be tiresome. The ob« 
)ect therefore should be lo determine the 
angle Z P F with the least possible cal-* 



culatlon^ Nautilus has tried to do so in 
his solution (No. 726), but I must inform 
him that he has not discovered the shorts 
est way in finding the required angle 
Z P F. The following solution of Nau- 
ticus's question will convince him of tliis^ 

CaU the polar distance of the lower and 
upper stars, a and b, A the difference of 
the their right ascension. L, the latitude 
of the place of observation. Then find 
X, So that, 

1st, TaniP=Co8ec(a-f 5). Sin (a— 5 V 

Cotan (A.\ 

2nd, Find y. So that 

Cos y - Cos /A— a-.N Tan C. 

Tan L. Then y— /A— a? \ =hour angle 

ZPF from which the time of observa- 
vation is known. 



Solution r 

(fl-fft) 40^.13^.00" Cosec .. 10,189983 

{or-^y 37 . . 6 . . 42 Sin . . 9,780514 

A 63 , . 29 . . 15 Cotan . . 9.869407 



iv .> 


34. 
P.. 18. 


.40°. 

.48. 


.30 
.45 


Tan . 
Cos . 


. 9.839974 


Ar^i 


. 9,839957 


L . 


1. 

. 51 . 


.33. 
.30. 


.18 
.00 


Tan , 
Tan 


. 8,433714 
. 10,099395 


y • 


. 88. 


. 8. 


.56 


Cos 


. 8,509266 



/. 6d. . Sf. . 56—18—48. . 45 ==69°. . 20. . ll"=hour angle ZPF. 
that of Nautilus by something less than 3j seconds of time. 



Pififerittg from 



' There are certain modifications in the 
above practical rale, which arise from 
tikis circumstance. The only auxiliary 

riat eircte that is required to be drawn 
« perpendicular from P upon ZD. 
Now this perpendienlar, according to the 
ftatups of the question, may fall between 



D and F, or between F and Z, or uj)9n 
DZ produced (which last supposition 
would be the case in O. N.'s question). 
In my next coramimication I shall give 
a demonstration oi the above, and point 
out the necessary modifications that can 
take place in the different varieties wliicb 
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vasirj Uke pls^ce. Perhaps Nautilus wil} 
favour us with a demonstration of the 
above rule, or O. N. will try to do so > 
or if he will give us a demonstration of 
Nautilus's practical rule I shall forgive 
him for the mistakes he has formerly 
committed. 

I am. Sir, yours, &c. 

Iyer M'Ivbr, 

' J«ly21, 1837. 

VENTILATION. 

Sir, — If any of your readers can help 
me out of a difficulty in which I am at 
i)resent placed, I shall be much indebted 
to them, and the inquiry may perhaps 
lead to an improved met nod of ventila- 
tion. I have just put up a ventilator in 
an iniaht school of too limited dimen- 
sions, hoping thereby to relieve the ex- 
cessive closeness and heat of the apart- 
ment. It is on the principle of Archi- 
medes' screw; a helix of tin plate nearly 
11 inches diameter, is wound round a 
small wooden cylinder, makins .four turns . 
This revolves within a cylinder of tin, let 
into, and fixed securely in, the wall. A 
pulley on the axis of the ventilator (3 in- 
ches diameter) is driven by a wheel 2 
feet diameter; this is turned by one of 
the children who are delighted by an oc- 
casional permission to work it. The 
distance between the coils of the helix 
is about an inch and a half, and there is 
a space of about a quarter of an anch be- 
tween their edges and the enclosinff 
cylinder. Being made to revolve with 
ease about 500 times in a minute, I con- 
cluded that it must (as it were) screw the 
foul air out of the room ; but scarcely 
any perceptible effect is produced. 
• I will take this opportunity of noticing 
that Mr. Woodhouse's rotary engine 
(described in your last Number) is not 
new. I have no doubt that he believed 
it to be so, but in the Register of Arts, 
vol. 1, New Series, he will find the exact 
counterpart of his invention in the shape 
of an engine patented in 1827, by Mr. 
Elijah Galloway; the only difference 
worth noticiDg, being that in Mr. G.'s 
engine, the piston and exceotnc guide 
revolve while the cylinder remains sta- 
tionary. 

The insertion of the above inquiry in 
ymir widely-circulated journal will much 
oblige, 

Sir, your obedient servant, 

J. R. 

Lottdatif 2901 Sulf, IB8T: 



OLD AND .N»W ^y^«l^^ 0* PIBR, 
EXTIT^CTIO^ IN LOJJJI^ON* . 

Sh-,— lam well awa^e' "^a^-it woiild 
not answer thp purt)ose'^f;^'^ A?^i«8** 
to be put Tight, and ^^i^eford I'^igiit: 
spare myself any painfer ufcblhii^.imd. 
jVt the same tiih^f' ,1 shotfld' be sowv • for 
your readei^ gftrierdfly toisujip^se that 1' 
had descended to' a *^Wi6^«'^«^6*^*' rw* 
pectmg the Old and 'Nei^^ systems' Of fi*^ 
extinction in London, as charged upon 
me at page 250. The real fact, as can 
be proved beyond all question, is as I 
have already^ sta^ viz- ; that ths did 
system ol firemen, s&c, eoBlamied from 
the beginningof the mgliibeentb century^ 
up to the 3l8t December, 1832, after 
which day, a dijgRsreni By4^m ceme intO' 
fall and efficient operation.' The pailaal 
reduction in the nnmber of men aiid en-* 
gines, made by some of the priimeipal in* 
suFonce conpanies in the course of L829+ 
30 (which Aquarius, in spite of truth and 
common sense, will insist upon calling & 
new system) was of the following natule : 
three of the largest fire-oflieefi, that had 
been in the habit of running fowr engine! 
each, for certain reasons agreed to drop 
one each, and only to run two engines to 
every fire between three offices, die flre^ 
men mutually cooperating and assistii^gf 
one another, but each acting under their 
respective foremen- No change what-- 
ever took place in the system, which con* 
tinned in every respect the same as ii 
had been for a century previous, till Jan- 
uary 1st. 1833when the new? «y5f em com- 
menced, without any previous preparation, 
or intermediate transition, possessing no 
one feature in coiamoii with that which 
had so long preceeded it The change 
of 1829-30 was a virtual reduction of the 
force, the new system of 1833 was a pos- 
itive increase; the present fire-establish- 
ment continually paying more hands 
than were ever employed under the Old 
system. 

" Aquarius " has more than once 
most unjustly intimated that Mr. Bad- 
deley has evidently chwgeci his .opinion 
on this subject; allow m^ Sir, to ^ajf 
that my opinions on this subject remain 
altogctiwr UBLchanged ; m proof ^ >vhich 
i can appeal with cpafidesice to ^ ^t } 
have either aaid or written in. yiwrp^gi^ 
and elsewhere ; as. also to fnaufy pPJSCH^ 
who have known my sentin^epts, Is^tb 
longer and better tha» ** Aquarius,'' » 

I have always held, aiui still hold* thai^ 
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it is a disfrrac^.tp our legislature, that 
the protection &pih fire of the lives ^d 
property of the Inhabkaiitd of this metro- 
polis* sttould'be penxiitted to depend 
entirely n{K)D the enterprise or caprice of 
a few tmdiiig companies; to whose 
gratuitous assistance the public are ic« 
debted far more deeply than they choose 
to acknowledge. 

\ I remain. Sir, 

Yours respectfully, 
Wm. Baddblby. 

London, July 2Stb, 1837. 

P. S. I am sorry to find that some in- 
convenience has, m more than one in- 
stance, occurred from figs. 2 and 3 of 
Bunnett'spa tent revolvii^ safety shut- 
ters, having been printed upside down, 
at uage 177, through some inadvertence, 
and I take this opportunity of pointing 
out the mistake. 



Buoyant float paddle-whbel. 

Sir, — ^Through your useful Magazine 
I beg leave to communicate a new kind 
of paddle-wheel. I think it not impro- 
bable that it will supersede all others, 
and that its powers will prove so great 
that boats and large vessels may be pro- 
pelled with it by manual labor ; and ap- 
plied to steam-vessels, it will most ma- 
terially lessen the power of steam required 
for other paddles, consequently save 
e2q9ense,ana lessen the danger of a greater 
force ef steam. 

The principle of the plan is to bring 
into action the resistance of a buoyant 
body, for instance, a barrel, a hollow 
cylinder, or a globe, instead of the float 
of the common i)addle-wheel ; the pres- 
sure of the cylinders, being brought 
suecessvvely into aetaon as the wheel 
revolves, at one time acting as an oppo* 
fling power on the water to force the 
vessel forward, and then acting by their 
buoyancy in raismg "themselves, and aid- 
ing the working of the following cylin- 
ders. Assuming that the resistance of 
buoyant bodies will be greater than dead 
floats of the. common paddle-wheel, and. 
that the. action of the buoyant body will 
relie^ire, or in a great degr<ee get rid of, 
what is called the back water^ the inr^ 
crease of f9«wer m the buoyant paddle 



« Even th^ stnAU (tbougli andent) cttyof OMttfir 
^«9 a regwlar " Fi)ut Polick", for whom Mr. TUlcty 
has just complettid a splendid new fire-engine of 
th« most approved kind. 



wheel may be carried to any extent that 
you can construct cylinders, with safety- 

The plan itself consists of a wheel with 
separate hollow buoyant barrels or cylin- 
ders, in place of the common paddle 
floats. 

It is applicable to common paddle- 
wheels, «na to any steam-yessel ; but I 
advise it to be tried'in ardduble boat by 
api^i^ it between llie twp Vfessels. It 
may De nkced bo as to be taken out of the 
water wen not working. In a small boat 
it may be worked by a crank handle on 
each side. The barrels or cylinders may 
be placed either horizontally or vertically. 
Five buoyant floats may be sufficient for 
a small wheel, but larger wheels will 
require more; and the velocity, with 
which common paddle-wheels work, will 
not be required, the force of the buoyant 
body being so much more efiicacious 
than the dead float. 

I give my plan throuoh yoyr men- 
torious work to the public, that thieiy, 
may have the advantage of it, without 
any patent right being taken out. Of 
the success of the plan there can. be.^pq ^ 
doubt, for I have tried the reflect ot &^i 
buoyant float, upon a wheel with corlw.f* 
a wneel with a string wound round, ^t*, 
and moved by the weight of a piec^. Qt[ 
lead, ran over the water, carrying tl^> 
lead through the water witl^ it,; Pi^ovW^ 
its niotive quality and force, Uf be sWnj 
cient to bring with it the we^ht ,that^ 
moves it. . . J* 

* I am. Sir, yours, &c. . ^ .,, 

An old C0R»KSPONpBii:^\^^i^ 
July 29th. 1837. 

SIMPLE OXYHYDROGEN BLOW PIPE. 

Sir, — ^As a constant reader. xrf^j^ur 
valuable Magazine I beg to ack^iowledge 
the receipt of many usefcd^ hints j fitad. 
shall be happy if in my turn, I can "iir^i^ 
out something which may be^ tigefu^ /to,[ 
your numerous readers. t s y. 

A friend of. mine (C^.InffJede^ al,' 
Brighton) in using aq, .o^g^hy^r^^gei^ 
blow^-pipea short time wo^ ad/optedaiii 
arrangmei»t wluch in my. op0[nii>i>^>fis teiEr^ 
oeediing^y aimplerand ocbBfttcjt rian^>«*t 
it- can be constructed at littte ejtpeiuBeoh 
prei^ume a sketefr and 'deseri^biiTwil^ 
not be altogether unservice^bte to' iilMP 
scientific student. iM.bi.t 

f remsuA,'8ir, 
Yours &c. 






Claphaui, June lOtli. 1837 
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De$oripti(m of the Engraving, 



Areiprefients Daniels* safety jet, (fitted 
^th stopcocks to regulate the supply of 
either gas) firmly held by a screw in the 
projecting armfi. The gases are con- 
tained in the bladders C D, and the blad- 
ders are confined between the moveable 
boards E F ; to the under side of F are 
attached the cords G H ; these after pass- 
ing over pulleys, shown in the side of the 
frame, pass under pulleys fixed to the 
ends of the weight K, and are attached 
to' the pr^ecting extremities of the cross 
pieces livS.^ 

The action is so simple that I think it 
requires but little explanation. By the 
descent of the weights (of which only 



one can be seen in the diagram) the 
under board is drawn u[), while at the 
same time the upper one is pulled down 
and thus both gases are simultaneously 
forced out. 

In the diagram, two boards are re- 

f resented in the centre of the frame ; but 
have just completed a blow-pipe in 
which I have placed only a single board 
with a small projecting piece, to which I 
have screwed the arm B; this perhaps 
will answer every purpose. A small 
hook might with advantage be placed in 
the centre of the weight K, to ease the 

Pressure on the bladders occasionally, by 
anging it on the centre board. 



THB LATE FATAL PARACHUTE DESCENT. 



(f'iarther partlcttlanr, extracted from the erldence 

Joim Chamberlain, shepherd to Mr. 
Konoan, of Burnt Ash Farm, in the parish 
of Lee, said that on Monday last, about a 
quarter past 9 6'clock, he saw the balloon 
«fid something hanKih^ from it, which pre- 
sently f^H. At first It came down like 
tfauoder , that iS with r^pect to the noise ; 
it highteoieA all'f^e sheep. It appeared to 
co«ne do«m In a Itimp toge^ttf and he 
1lM>ught>it turned over and came down on 
the ''Stent. By the tune it leaohed the 
gtonnd her ind got over the hedgei, so thai her 
(W^d see it fall. The basket, ojr car» 
touched the ground first, satd the otbisr part 
of the parachute fell partly upon it. The 
machinery was broken to pieces, and cover- 
ed a^lfr|;e jspace of ground. The deceased 



taken at the inquest on the bo4y of Mc« Oackiqg) » 

was in the basket mp to bia chest, with -his 
head, of course, out; he was lying on hisl>aok,r 
and the basket a{^>eared to pivot^t the hod)r« 
from any weight. He could i^flit say wnetherr 
the basket came down on. the /ed$B^, or, the^ 
bottom. 

Mr. F. C. Hnch, surgeon, of Greenwich^ 
stated that his attention was directed to the. 
balloon at a distance of half a mile. . ft e saw, 
tije parachute detached and fall* to tie p:6uti^* 
where he thought he and his father arriVed 
about two minutes after the descent. When? 
he first saw the parachste ft was descend^ 
if^ verf steadily, but it )^r«seiitly be^n 'fk^ 
ohange its position, and assumed thafc-ef «ii- 
oyater-shett diving through ^le water. It 
was coniing down in a shelffai^ manner; and 
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made several gyrations, vid then appeared 
to oollApaev the chroumierQnce having givea 
way. H« ahould say that it turned over. 
He shoiUd thiak Chat the balloon, cut Idle tine 
of the detaehmeztt, was about a mile and a 
half high. The air appeared t» afford 
more resistanoe to the oar in wtueh the de- 
ceased was than to the maig^ of the para- 
chute itself. A very few eeconds had elap- 
sed from, the time it was detaohed before it 
Gollapsedi It appeared on ««• eimination of 
the car that the deceased pitched on his 
feet. The injuries (which, in the opinion of 
witness, caused the death of the deceased) 
were received when he reached the ground. 
Indeed he did not see what was to kill him 
before. His moral life might have been 
gone but not his physical life. They knew 
of cases on a rail-road where there was 
an enormous speed without loss of life. The 
rail-road at Manchester, for instance. There 
it had been no uncommon thing for persons 
to travel at the rate of 60 miles an hour^ 
without loss of life. Now, according to the 
statements, it was clear that the deceased 
descended only at the rate of 30, and there- 
fore it must be perfectly apparent that the 
velocity of the journey could not have caused 
death. 

By the Jury. — ^Was of opinion that the 
velocity that the deceased came down could 
not kill him. If he had been stopped in the 
same ratio as that with which he was 
descending he had no doubt of the deceased's 
coming down with safety. 

Professor Airy, Astronomer Royal. — 
From the Observatory at Greenwich he saw 
the balloon shortly after its ascent from 
Vauxhall ; the wind was then due west ; but 
«» the balloon rose he remarked that it ap^ 
peared to come from the north. He took 
his eyes away from it for a short space 
of time, and when he again Looked towards- 
its direction he saw that the course was N. 
N. W. With regard to the parachute he 
was much surprised at its appearance, 
because he could Aot see the man who was 
laid to have gone up in it. At this time he 
was using a common telescope. He pre- 
aently heard a shout in the Park below him, 
and on looking up again he saw that the 
parachute had been cut away from the bal^ 
loon I it very quipkly changed its shape ; it 
did not retain its original appearance more 
3 or 4 seconds. He was quite confident that 
as far as it was possible to judge of time on 
such aoi occasion that was the extent, and hfi' 
was fully borne out in his opinion by the 
ladies of his family, all of whom witnessed 
the sight. When they next came to look at 
the parachute it was in a collapsed, state^ 
The appearance it then presented was that 
of an umbrella about three parts closed, and 



one portion of the canvass was ^ekenwlT 
about; with great violence. H<e watched tb#' 
decent about half a minute, when he lost it- 
beMnd the trees. He nevertheless ejuclmaed 
to his family that the person ia ii! was eer« 
tainly a dead man. He instantly put on his 
hat and walked over to Lee» w^rei.hia ^Xf 
peotation was realised.. :He was. peife«tly 
confident that the caif o^uibinot^ave' turned- 
over, becauae had that been'th^ casette 
party must inevitably have been. ti^rofWinoii^, 
The car itself, too, would- have got iata 
some strange position. The parachute , wlken 
he lost sight of it had come down about 
three-fourths of its space. It hadgone damn 
steadily, although it might have been sloping 
off from himself. It was difficult to estimate 
the best construction of such a machine, but 
in this of Mr. Cocking it had no power to: 
set itself right, supposing it to be ^sturbed. 
If flattened by the air on one side, the f©- 
gular forces acting upon it would make the 
danger the greater; the ring surrounding this 
was made of a tin tube hollow all the way 
round, he supposed for stiffness, but such 
tubes never should be trusted withoixt stops 
which would enable them to resist tremor ; 
if once flattened in the sides by a dent, fltey 
were highly dangerous. The tirt)e was ^ bad 
a thing as could have been used ; whalebooe 
would have been much more desirable. Ho 
much preferred the principle of the old pant- 
chute to that used by Mr Cocking, a» eon- 
taining within itself the means of becoming 
r^^ht if meeting a trivial injury, whereas'ltie 
present was the reverse. 

Mr. Gye, one of the proprietocs of VaujL* 
hall, produced the following agreeiveiil^ 
which was in Mr. Cocking's own handwrit- 
ing:— 

** Agreement made between Frederick Gye 
and Richard Hughes, esquires, of Yauxball 
Grardens, on the one part, and Robert Cook« 
ing, gentleman, of No. 1, South-island-plaoe, 
North Brixton, on the other. The said 
Robert Cocking undertakes to supejwtend 
and assist at the constiuetion of a parachute 
of his own invention, on an entirely new 
principle, the expense of which paraoh<!ite 
to be defrayed by the above Frederick Gye 
and Richard Hughes, and to be their exidtu- 
sive property, subject to the following eon., 
ditions; namely, the aforesaid Fnederidc Gye 
and Richard Hughes, bind themselves to tim 
said Robert Cocking, on no account what- 
ever to employ any other person or persons 
to make a descent or descents with the 
above-named parachute bat the aforesaid 
Robert Cocking; and the said Robert Cock^ 
ing binds himself to make has first ascent 
free of all demands or remuneration frooi 
Messrs. Gye and Hughes, except what way 
be occasioned by coaveying back the'para.-« 
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dkUte then ttnd at all ^^smea t& VamxhaiU 
Gardtftifi ; and the above-nttmifed fVederiek 
Gyeiand Richard Hughes bmd themselves to 
{Mty to the said Robert Cockin^^ for the two 
folkmring desGents after the iirst, the sum of 
tvrOnly guineas for each difecent, and that 
afterwards tm all future descent* with s 
pei^achurte, ^6 said Messrs* Gye and Hughes 
wffl' pay to tihe saldl' Robert Cooking the sum 
of so;. $ afid th& said -Rob4^ Cocking binds 
hiinSe#to4ndk» descent with the paira<^Bte 
as Oftl«t:as^]iiesl»^s. Gye atidHtighes shall 
thitiik pt^er {itdr wind and weather always 
couiddefed)!; and the said Robert Cocking 
binds h^&sdif not to construct a parachute, 
or make descents for ainy other person or per- 
sons whatever but to the said Frederick Gye 
amd Richard Hughes ; and the above Robert 
Cocking, further, to make descents in any 
past of England, or on the continent, if re* 
quired by Messrs. Oye and Hughes, for the 
above->\iamed sum of 30/. 

" (Signed) Robert Cocking. 
*' July 21, 1837." 

The Coroner here inquired the time that 
the construction was commenced. 

Mr. Gye could not exactly say the actual 
time that the apparatus was commenced, 
but Mr. CocJung was backward and for- 
ward with his plans, drawings, and calcula- 
tions, about three weeks or a month. 

T|ie Coroner.— Who constructed the para- 
chute? 

Mr. Gye.-^It was made entirely under 
superintendence of Mr. Cocking himself, 
wbo did not wish that any one else should 
iift&rfere* 

- The Coroner. — Did you ever perceive that 
Mr. Cocking had any misgivings as to the 
suodess of !& experiment ? 

■ Mr, Gye.-^I never saw a man so calm 
aod collected in my life as Mr. Cocking was 
up to the last moment. 

The-Ooron^*^ — -Did you ever have any 
conversation witii the deceased as to the 
chance -of the experiment having a fatal ter- 
mination'? 

■Mr/Qye.»^I never anticipated a fatal re- 

the Coroner .-*-Did any conversation take 
place as to when the day ahould be fixed 
whether Mr. Cocking should be obliged, 
under all cut$umstanoes, to descend, or be 
at liberty to change his mind ? 

Mr. Gye.-^None, for although this agree- 
uftnt was written two months ago, still it 
was not signed till last Friday, and as lata 
asfour O'clock on the day of the descent, I 
had somfe communication with Mr. Cocking, 
in the hearing not only of some of our work- 
men, but of two of that gentleman's particu^ 
kor UAsndSy who -have kindly attended here 



tO'>day, in order, if you think iit necessary, 
to confirm my statement. (The^ coroner 
and juiy, however, appeared to feel, so satis- 
fied wi4^ Idle ^evidence of the witness as not 
to think it necessary that e^er of t^ese pal*- 
ties ^oald be <eedlod). The iconversation to 
which I alhide was oouohed, as near as I can 
reooUect, in &» following woi^s s^^I said, 
** Mr. Cocking, sinoeyou haVe been in these 
gardens, yera have probably acquired some 
practical experience •, and if you now think 
tkt&t your calculations are not likdly to prove 
Correct, that you have not so much surface 
as you think fit, that the machine is not of 
sufficient strengtSi, or that your nerves should 
Ml you, or that from any cause whatever 
you would rather decline making the experi- 
ment, I beg of you to say so. Do not allow 
any idea of disappointing the public, or of 
any disgrace falling upon the Gardens, in 
consequence of such a determination ; I will 
willingly take the risk of that upon myself, 
for they had better pull the Gardens to pieces 
than that an accident should happen. If it 
were to become necessary, we would return 
die visiters the money they have paid." 
Mr. Cocking replied, " My dear fellow, this 
is very kind of you, but. you know. I have 
shown my calcuJations to several scientific 
friends, and I am fully satisfied of their accu- 
racy." I then said, " Tliere is one thing, 
then, that I shall insist upon; — ^if we -suc- 
ceed in removing the parachute firom here 
(it was then in one comer of the balloon 
ground) to the grass plot, and in getting it 
safe out of the Gardens, and it stands the 
pressure in ascending, I have not the slight- 
est doubt but you wiU descend in perfect 
safety; but in case any thing should give 
vmy during the ascent, or that at the last 
moment you should feel disposed to abandon 
the experiment from any nervous feeling, I 
shall have a rope ladder put into Mr. Greeu'y 
car, up which you can climb and descend 
safely with him in the balloon." Thinking: 
that his supposing himself to be the cause 
of a puldic disapp<»ntm^t might induee htm 
to persist in making the descent against hit 
real wish, I laid out the following plan for 
adoption, and arranged wi<^ Mr* Green ac- 
cordingly. It was this?*— Mr, Green was 
to lower by a rope bags of ballast, equal tp 
the weight of Mr. Cocking, into the car of 
the parachute, takmg care, however, not to 
separate the rope until Mr. -Cooking had 
ascended the rope ladder, but merely to 
alh)w the ballast to hang so far down in the 
car, tiiat when the rope was out, it should 
ftiU to the bottom. This precaution was 
necessanr, as, if the weight of the baUast 
had been- on the car of the parachute be« 
fore it had been relieved of Mr. Coeking's 
weight, there would have been ju^t double 
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th« strain it. was intended to encounter. 
Mr, Green approved of this |>lan, but made 
the yery proper suggestion^ which was 
adopted, that pnllies and ropes shotild be 
substituted for the rope ladder ; so that !n 
case Mr. Cocking should be at all nervous, 
his reaching the car of the balloon shoidd 
not depend solely on his own exertions, but 
that Mr. Green and Mr. Spencer should 
haul him up. As soon as Mr. Cocking was 
safe ia the car, the parachute was to be 
liberated, and the public would be as much 
gratified as though Mr. Cocking had himself 
descended, with which it is possible ' they 
might never have become acquainted. 

The Coroner. — ^Was this apparatus put 
into the car .' 

Mr. Gye. — I put it in myself. 

The Coroner. — Was there not some ap- 
paratus attached to the parachute in order 
to guide it ? 

Mr. Gye. — Yes, there was, and that Mr, 
Cocking regarded as the most beautiful part 
of his invention. The witness here explain- 
ed, that this effect was produced by the ropes 
'Which attached the car to the parachute pass- 
ing through several blocks or pullies, which 
enabled Mr. Cocking to throw his whole 
weight on one side of the machine, and by 
altering the centre of gravity, make the in- 
strument assume the form of an inclined 
plane. Mr. Gye then went on. Mr. Cock- 
ing niade an experiment in my presence, 
which proved to me the capability of his 
maehiuery to produce the desired effect, for 
his model not only varied its coarse in the 
direction of the wind, but actually scaled 
down againat it. [To illustrate the above, 
the -witness produced two models of exqui- 
site workmanship, made by the dec^sed, 
and which, as the witness observed, would 
go Tery far in producing a favourable opinion 
of his ability on the mind of any person, 
«qpecia11y with regard to the subject oi the 
present investigation]. 

The Coroner. — Pray, was not the upper 
ring of the parachute broken previous to 
the ascent? 

• Mr. Gye. — ^Beht, but ndt broken. 

• The Coroner .-^How was this done ? 

« Mr. Oye.-»-^In ooder to move it from one 
jpart of the grbund to the other, it was ne- 
cesjBary to suj[>pbrt.it by men carrying short 
]K)les, and iai ooosequeofle of the wijdL sud- 
deAlf cutehin^ it; the* whole weight of die 
parachute was. thrown on one o^ these poles, 
ik% f point .of which had only two square 
inches ef snffeu^. These indentations were 
mended, and Mr. Cocking toldf Mr. Green 
that those were the strongest purtsr and it 
^las proved to be so^ for the jury musthave 
seen, on examining the remains df the tube, 
that it has not given way In any one of these 



parts. The witness now produced two 
^ba^fngtf by tkti tfeeeased^ «adU' tat Mttearid^ 
of the coroner, explsAMd tiie roamns gotdm 
by^Mr. Cocking for ooneeMhg hob mmnqptgnb* 
chute to be supmior -to'tbai oiiBacMfaiA 
It vras stthstantially- thia^ -thtf; wfa^.ltin 
proper position ef llie oliir f«ichhfcd>^«nt 
distttrtNsd dnriiigiti'd0sOBtit^iand^io^flB« 
txon eoBuntoeed, tiie'eolnnm'^ilf air^ndsiM 
neath it became greater on the tehw ateA v ii a k^ 
therefore the eoMtant <effebt mdd to.inteone 
that osciUtttion; butiwlth the niewrpataahiria^ 
the column of ah* became greater niyitertiba 
depressed side, s>id«eoiiseifaeDti^faad|aibaa«» 
deney to rais« it again 'into it8^ix)pori>|>e& 
tion. Garnering wtioee-weigfat/^wtaBiiabMil 
that of the deceased, made-hi^ pa>Bch«te^.|a 
I have been given ta undeiMsand^i 2&Sui^in 
diameter. Mr. Coddngs wta' 34 feet^famS 
which, if any gentleman pgreseaiwiM her jcmii 
enough to make the oatetdatioii, will Wiamad 
to give an immense inereaae ' of swrteil^ >> >r 

The Coroner. — ^Can yon mlsran twisdw^ 
ther there were any stops in the HixiO'fJte* 
Tent its collapsing ? / - 1/ 

Mr. Gye. — Hiere were none. •- Mr. 6odu 
ing ordered every part of the materiatfadm* 
self, and considered the tin tabo- sdnig 
enough without the stops; and I ttditujhhe 
jury wiU be convinced that it was sa^ b^a 
test to which I will now submit arportioitinf 
it. The witness here prodUiasd alpiieoeijrf 
tube three feet in length, on whiekwera^^wv 
joints in addition to the seam, and ildldiaig 
one extremity in his hand, req^oestBd h) jneal' 
to take np the other. He. then shspfifdili 
half hundred weight on its «0ntr^ wiibHSt 
the least impression being made e«. theta|ie. 
A second was next suspended,: bntr Aeitliet 
fracture nor indentation toolc^laee^aadHtfiL 
Gye stated his belief that it wonld^Jwcttihetar 
a third pressure of equal weights =' The wH^ 
ness went on, at the request af ^e>C^ni[psa, 
to state that he had formed lis^^fifAuKimm 
to the cause of the accident,' tod>3ha«iE^ 
mentioned it to Mr. Gi^n^ fMsd^itlaiiddife 
entertained thesamei't' It^iwtifr>tltis^<M«-thlit 
the deceased had, eamiB^ito^-tM ItMl^aOi 
given by hhnself, twlste^l thfif'tilgffRcliMe,^^ 
winch he was to release the3p^b*«£m, t6mi 
his arm, and had tSieicft^bewf^Mfied^^rilt 
of the car as far .as the rope&iQimediatdj 
above the lower hoop would allow his body 
to pass* The whole weight^tj{he*ft)al^^CTjf> 
as weU as .that flf.t^. d£eflBsed,b«iAeiiiuMi^ 
came upon this thite fine^(&i}'lt<%f^ec!w[8e 
l>roke. The deoeased ikexi^m^^lf^fy 
*ha¥e desottuiled nvueh iaBtw Im^fmkipm- 
chute, and as the /ear irsK dirdctl>r thd^. 
nealh, must have feUen into, It* ^^.^ 
Gyeiiras of opinion^ that bi^^s.flaUi 
was about 1 1 f^t, nhe imele b^ttvtMS'^ifotan. 
This fall prodilced a Kudden jjoii^'ib^l^j^'^e 
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p«iaclMite;nid|^e to^^Mpper hoop a strain 
mhnk HiwEOi-nev^ twAicipa^d it vould have 
tommawmtn^ TBiedeooafted th&a being ua- 
abir>ta<>bear ]uts^^e%ht upoi^ his legs, ac- 
eokding to MriOyo'slopiiiiojQ, s^etas to have 
mekediba xAuKp iji{k>i> tbe 'edg« of the basket, 
anfl'tkenabyiMi^^^te^dE^adfal fracjtur«9 an 
wwkiag-im Ihe-^tmdf tiotK^ in the po^ 
vtMsbftttratoiDiition. The witness first con- 
oeived.thitf kktt of.the a<;eid«nt froi9 having 
hrtai<niiiBfpie«l7thdt A tope w^ found twisted 
RMtndlthB wiistof ihedeceasi^d i but not sue* 
eeedingi bd ^daooy^rmg thjs person who actu- 
ally f aw it, he;, oa Wedaesday, at the sug^ 
Ration of Mr. Gre^^^ in compaay with Mr. 
Spenixi',. and two friends, of the deceased, 
exatniiLed the loft wrist of the corpse, and 
fband 'a-de^p indentatio&:COrre^onding with 
the sia6 SOf the trigger line around it. He 
tkanght: tii« pressure ^n the parachute in 
ascending would be gveater than that in de« 
seending,- but was aware that on this. Pro- 
fessor Airy enteirtaised a different opinion. 

Mr. Monck Mason stated that he had 
takeii ai^ aniious, and, indeed, a painfiil 
intetfistf in the proceeding, from the cer- 
liauri^ wi£b which he had been long led to 
ragarid -the result. In his opinion, whether 
ihe- machine had broken in the descent or 
lu)t, tiie main result would have been the 
hame $ the insufficiency of the parachute to 
sw^pori tbe individual within tiie limits of 
^pelbcity 'required by nature for the preserva- 
tion- of -life was the real cause of the catas- 
'irbpbe. The rupture of the machine was 
Jaerely an aoeident whidi had occurred dur- 
ing the ooBsummation of his fate. So far 
:£nom having been influenced in his opinions 
.bjr the consideration of its strength; the con- 
oiusifio to which he had arrived regai'ding 
4iite inanfficieuoy- of the means about to be 
,siii|doyed. .was not only determined, but 
anaiift kaikowik to the public before he had 
jews Been 1k^ paxaehute, or had any idea of 
jfchejitr^Dgth of the materials employed in 
jitii;oo^l9nu«ti#n. .. He made known the re- 
iSMlferoC iMjBideuk^fcions some time previously ; 
kto.MkniBifiA. Ms4 Oreen of them; on the 
tiught .}k£9J» the ascent, he communicated 
Jtheqi.toil^^public press*, in the hopes that 
Yl-.-i-i-^.^Vj ^.•, / > . > ., , 

* Th« foUowiog is the substance of the letter 
'tttlttded ttf^t^r. Mftwn; it appeftred In th^Afo*^ 
YM^ 4tmidld Df 24th Julf, the day of ascent i-^** Tbe 
L>PMM))yl^.|ia« l^n a^op^ ^ ^ Dov^.one, has 
»^a Ipng V^BOwn to the scientific worW, although, 
'«ti Abc6mit dfpenafn inherent deficiencies, the prac- 
«iMi cuKlvatora of tha art have declined adopting 
-lt*;..M vt^ffyttt' profauigi^ed In Paria about forty 
mrs^^agO, revived in £;nglaiid by Sir George Cayley, 
ibd ptmtiahid. by him; with other notices on aeros- 
httdift, ita' th4 34t1y vdi. of Ntoiiolson*k Jenmal. It 
.fflQl ««te«4UMitly- more fulfy defielcped and im- 
pBoved upon by Mr. Kerr, by whom it was, fn seve- 
n^ fcxperimen^, publidly ^Uustrated, and is finally 
detailed in the Encyclopaedia Londieninsis, at the 



they might mak,e a more ppwerfVil iittpressfott 
tjpon the parties concerned, as bearing^ with 
them the stamp of autliority, which a public 
declaration of opinion al ways confers , and also 
in the hope that tihe public, being Acquainted 
with the results, might be' the more rfeaclily 
inclined to sanction the withdfhwal of the 
attempt,, if not absolutely to interfere ip pre- 
vent it. Finding his remonstrances unavail- 
ing, on the following evening (the day of the 
ascent) he went to the Gardens, with the 
view of personally drawing the attention of 
the parties to the imminence of the case^ 
He saw Mr. Cocking, and expostulated with 
him seriously upon his design. Mr. Cock- 
ing replied, that his friends had made experi- 
ments, and that he was fully satisfied of 
their correctness. He entreated him to ob- 
serve, that the case was not one for experi- 
ment, but for calculations ; the experimental 
part had long been determined. Mr. Cock- 
ing replied, as before, that he had no doubt 

conclusion of the article " Aeronautics.** Its prin- 
ciple seems to be an inversion of the preceding ones, 
in which the surface of least resistance is made to 
descend foremost. The chief object of this arrange- 
ment is said to be, the correction of the oscillating 
motion, which to a violent extent accompanies the 
descent, and the insurance of the speedy action of 
the machine after its detachment The escUlatioos 
in question, however, do not appear to be in any 
way connected with the shape of the parachute. 
They are merely the consequence of a first Inregu- 
larity impressed upon it, by the unequal extension 
of its parts in the act of opening. As a proof that 
the aberrations in question are entirely indepeii- 
dcnt of the form of the parachute, or indeed of aay 
other permanent conditioo of the descent* it may 
be observed, that the aberrations themselves a|-e 
by no means permanently or invariably present,' at 
times being much more strongly dnplayed lftaa*at 
others, oocasioaally wanting altogether, and almost 
^ways becoming fainter as the experiment draws to 
a close. The chief objection, however, the plan Wf 
which it is proposed to obviate them, to th^ grtat 
sacrifice which it occasions in the repif ft^ogjAwe^ 
of the parachute, to an extent indeed which gives 
us reason to entertain much apprehension concern- 
ing the issue of the experiment by which It is ttiw 
to be illustrated. By a course of catevlatjons, we 
learu, that tbe resistence exerted upon the base of a 
cone passing throujih the air (supjioslng It a plane) 
is to that upon its oblfque presentation, in the pro- 
portion of unity to the sine of half tbe vertijoal 
angle. Supposing tbe apex of the^cope In the pre- 
sent instance to be a righ^ angle (Trom which we 
believe It is little removed) this proportion Would 
stand in numbers->M oae is to /one dfrvided liy the 
square root of two •,''^iOQi^q}^nt\y^ the loss of re- 
sistance occasioned by presenting such a cones point 
foremost, is equal to one-ibira-or What it Wotild 
have been, had the base been'M dMpCMed ae id cib- 
oounter the action 0^ tMair* Owing to this dr- 
cumstance, the poy^er of the projected parachute 
assuming its" radius to b6 17 firet, would onlyiiviil 
to retard ttie fen of the iadivlduatfn tbe same: dfr- 

.gv«e as an onliilary p«nMltite, yr^^9p-f¥*^ was U 
feet* , New th^ descendlng^velooity of such a para- 
chute, charged with a weight of 48f41b8., «* ascer- 
tain from Dn HuUon's theorem^ W«titd^te) eiadlly 

. 2<^ftet per *sscood,- and tbt «oI-q«' iwfilo^fd, the 
same as if the individual had fallen unprote'ctedly, 
from a height of 6 'feet and a |, very nearly twice as 
mu£h aa in these eases' is getierauy ceasiSeftd. to 
be the acm^ of human bearing." 
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as to his snccMs. He again repeated his en- 
treatiea^ that he would oaly for an iofltant 
attend to what he had to say upon liie sub- 
ject. Mr^ Coctdng re]»liedy that he had then 
no time- to spare* he muatgo and dress him- 
self to atoend ; but he would be ha^^y to 
meet him on the monro^- and disoues the 
point. 

By a Jnror.-^He proceeded to remon- 
strate with other persons^ but was requested 
to desist ; among other persons, Dr. Fara- 
day. He said that the friends of the de- 
ceased had ' satisfied themselves by preTLOua 
experiments ; that it was now too late to 
interfere, at the eleventh hour, and that all 
would go right. 

The Foreman of the Jury then read from 
a written paper the following verdict. — *' 
We find that the deceased, Robert Cocking. 
came to his death casually and by misfortune, 
in consequence of serious injuries which he 
received from a fall in a parachute of his own 
invention and contrivance, which was ap- 
pended to a ballon ; and we further find that 
the parachute, as moving towards his death 
is deodand, and forfeit to our sovereign lady 
the Queen.'' 

Professor Faraday has subsequently 
addressed a letter to the Times, explana- 
tory of the part he took in this melan- 
choly aflfair, which, in justice to that gen- 
tleman, we subjoin. 

Sir, — ^Though very unwilling to appear in 
the public journals or intrude on your kind- 
ness, I am induced, by what appears to me 
an unnecessary reference to my name in the 
late inquest, to ask of you the favour o^ pub- 
lication for the present letter. 

I knew Mr. Cocking long ago, was a fel- 
low member with him at the City Philoso- 
phical Society, and heard him deliver the 
lecture 23 years since, referred to by Mr. Gye 
at the inquest ; and the recollection of his 
companionship, abilities, and kindness at 
that time, adds greatly to my feelings of sor- 
row for his melancholy death. I did not 
know that he thought of putting his para- 
chute to the proof by a descent, until I saw 
his. intention announced in the papers, and 
did tiot see him, or the parachute, until the 
day of the descent. He then asked me 
at the Gardens my opinion of its safety, 
and I said, that as to its capability of re- 
tarding his descent, it was purely a mat- 
' ter of calculation, into which I could not 
go. He said tliat he ha* made both ex- 
perii»eiit8 and calculations, and was fully 
assured the velocity of descent would not be 
greater than tiiiat of a man falling from a 
height of two feet. I then remarked upon 
the wieakness of the construction, especially 



of the upper ring» and a^ked why he,h9d.nQt 
given it a form better able to resist coUap- 
sion? Why it was not assisted by stretchers 
or bracings, &c. ? He gave me , j^ same 
answer generally that he had given to i&r, 
Gye, that it was strong enough, and that he 
objected to more weight above. I .mad^ 
other objections, as for instance, to the 
opening in the middle of the parachute, the 
place of the centre of gravity, &c,^ bi^t find^ 
ing him perfectly satisfied with his prepara- 
tions, and resolved to ascend (as is fully proved 
by the evideOiDe on the inquest), finding also 
by the care of Mr. Gye, that every precau- 
tion was taken to enable him to abandon his 
intention at any moment, I desisted from 
making ^ther remarks, which might tend 
to disturb his presence of mind, though they 
would not have prevented his ascent. I 
however said not a word to him to advance his 
going ; but, being doubtful and anxious, had 
expressed myself so to some on the ground, 
and amongst others to Mr. Green, who 
asking me wbetlier I would rather be in his 
or Mr. Cockings's situation, I said in Ms ; 
and this he told to Mr. Cocking in my 
hearing. With these feelings on my mind, 
I retired in part, and did not speak to ^r. 
Cocking for the last hour and a half. 

Hearing that Mr. Mason was disturhpig 
Mr. Cocking' s attention, I did venture to 
say to the former gentleman, that as Mr« 
Cocking was resolved to ascend, I thoiight 
it unwise. Mr. Mason told me that he had 
made calculations, the result of which wa^, 
that the descent would be a very rapid one. 
I observed, that Mr. Cocking had also tol4 
me he had made experiments and calcula- 
tions, the results of which were, that the 
descent would be slow. Wt, Mason's cal- 
culations and objections, as far as I know, 
had no relation to the strength of the para- 
chute, or to the actual cause of the !M^e 
and sad result. 

The opinion given by IVJr. Green and" Mr. 
Gye (who appear to be the best judges i|nder 
the circumstances) regar^ng the failure of 
the parachute, makes me glad that I s^ no 
more to Mr. Cocking than I did. Tli^ re- 
tention of the rope attached to the b^o(^n 
at the moment of separation may haveJibeOn 
due to some di^urbance of mind thiRoi^h 
anxiety, thus bringing on the fatal ter^iina- 
tion ; and I am very thankful that I, at 
least, was not the cause of any such antie^. 

In conclusion, my sincere thanks are due 
to the Coroner for his kindness and consi- 
deration. It is much to be desired, though 
perhaps not to be expected, that others wojild 
more fVequently have the same thought. '" ,, 
I am, Sir, your obliged servant, 

M, PARADAt, 
Royal Institution, July 31, 
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BXPeatMBNTd ON THB ADHESION OF IR6N 
SPiKESr OF VAHIOUS FORMS, WHfeX 
DRIVEN INTO DIFFERENT SPECIES OF 
TIMBER. BY W. R. JOHNSON, PROFESSOR 
CfF ME<frfANICS AND NAITIRAL PHIl.OSO- 
PHY IN THE FRANKLIN INSTITUTE. 

(FrtMrt the American Journal of Science and Arts.) 
'■'' (Concluded frtnn p. ^7). 

The ttc'companying figures represent the 

appearaiices of timber as developed by sjilit- 
1. 2. Figures of 



ting the spcdtneuft, throbgh the axis of the 
cavities, left hf tb© sjiikes when withdrawn. 
Kg. 1, i» that presented by the locust 
timber, menti«n6d in Table H., ^xpbriment 
11, in wbiOh>th« 'Weight rcquiTed toertraot 
the epike was adO^M)*. The upper part of 
the figure exhibits th« rising' up- of the tim* 
bar just as the spike starts. In every case 
this effect Was found, on examining the tim- 
ber, to have been of -rery linnted extent. 
Timber. 3. 4. 



Fig. 2, represents the grain of chestnut 
timber as affected in experiment 3, Table 
III., wiife the broad flat spike, and other 
trials. At the point of inflection downward, 
fhc grain appears to be not only bent, but 
actually broken off. 

Fig. 3, exhibits the appearance of a speci- 
men of hemlock timber, used in experiment 
with the straight grooved spike, (Fig. 4, of 

Figures of Spikes. 
1. 2. 3. 4. 5. 



spikes), in which the weight required to 
extract it was but 1296 lbs.— See Table II., 
Experijnent 8th. 

Fig. 4, conveys an idea of the manner in 
which a defective specimen of pitch pine 
was affected by a spike. The force required 
to draw this spike was so trifling, that it 
was not thought worth recording in the 
tables. 



Fig. 1, is a square spike .405 of an inch 
wide on each face ; referred to in Table III., 
Experiments 1, 5, and 13. 

Fig. 2, is a cylindrical spike .485 inch in 
diameter, sharpened to a cutting edge.*** 
See Table III., Experiment 9. 




8. 



P%. 3, is the grooved and Botched sfuke, 
serrated in the bottoms of the grooves on 
the two faces, Table III», EKperiflownt 12. 

Fig. 4, is a spike with plain grooves on 
the faces, extending from the upper part of 
the bevel to the height of about 3^ inches. 
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Tig. 5» if a groored and vireled spike, 
that ie, haying the groove deeper at the dis- 
tance of two inches from the pointy than it 
is at one inch from it. At the former, the 
depth of eaeh groove is .066 inch. 

Fig. 6, is a cylindiical spike .5 inch in 
diameter, tapering to a point. 

Fig. 7, is a spike of Uie same diameter as 
the preceding, but having fifteen spiral 
grooves proceeding from the point upward. 

Vig. 8, is a fiat spike .390>nch in breadth, 
and .253 inch in thickness* SeeTaUe flT., 
Experiments 4, 7, and 15. 

Note, — ^The only series of experiments, 
analogous to those above detailed, which 
has fallen under the notice of the writer, 
was made in 1824 (see Gill's Technical Re- 
pository, vol. V. p. 248), by Mr. B. Bevan, 
on the adhesion of sprigs, brads> and nails, 
when driven into timber longitudinally and 
transversely. His operations were extended 
to several kinds of timber, viz., Norway deal, 
dry oak, elm, dry beech, and green sycamore. 

He employed some nails of a very minute 
size, of which 4560 were required to make 
a pound avoirdupois. One of these re- 
quired 22 lbs. to extract it, when driven .4 
of an inch into pine board. From this size 
he advanced by several gradations to the 
sixpenny wrought nail, of which 73 make a 
pound avoirdupois. Of the latter, he drove 
one to the depth of one inch successively 
into pine, elm, dry oak, dry beech, and 
green sycamore, and found the forces re- 
quired for its extraction to be as foUows : — 

For Pine.. 187 lbs. For Beech 667 

Elm.. 327 Sycamore... 312 

Oak.. 507 
Mr. Bevan examined, to some extent, the 
difference between driving a nail by percus- 
sion with a hammer of known weight and 
range of fall, and forcing it into the wood 
by simple pressure. This curions inquiry 
did not, for obvious reaisons, enter into the 
plan of the writer of this article. Mr. Bevan 
found, that to force a sixpenny nail into pine 
1 inch, it took a pressure of 235 lbs. ; to ex- 
tract it, 187 ; to force it in H ii^cl^f ^^ ; to 
extract it, 327 ; to force it in 2 inches, 610 ; 
to extract it, 530. 



NOTBt AND NOTICBS. 



Le'gigiative ProenutituUUm»— The Chamber of 
- Deputies, by coming to a vote to postpone all out- 



standing railway qtitstioni to next session, have put 
an extinguisher, for the preaent, on Mr. Cockerilll 
plan for a railroad from Paris to Brussels, and thus 
reiiered for a time the anxieties of the inhabitant9 of 
St. Quintin, at the threatened deprivation to their 
city, of the advantages of improved communication. 
Baiiway matters seem to " hang fire'* move in 
France, than In any other part of the Continent, 
genenlly further behind in the appliancces and 
meoas of advanced civllisatidn : but parMamentary 
interference seems to be one of the chleftet causes 
of delay, wherever it is called into action. 

Sieam Sjiploeion at ffulL—A member for tbe 
French Chamlier of Deputies lately put the question, 
whether the French Ministers intended to institute 
wiy inquiry into the causes of the late explotion a;t 
Hull? To which Mr. Arago replied, that a committee 
of the Academy of Sciences was occupied in pre> 
paring a report on the causes of steam explosions 
in geneml, that at Hull included, which would be 
made public in due time. Both question and an- 
swer seem rather singular. If any scientific inves- 
tigatton into the causes of that explosion be neces- 
sary, it would seem rather to belong to the English 
.than the French government to make one. Should 
any commission of inquiry on the subject be sent 
over the channel, we would suggest, that in the 
same humane spirit, our ministers should dispateh 
another to report oa the late melancholy accident^ 
by which twent)'-four persons were destroyed at the 
Duke of Orlean's marriage at Paris. 

Gamble, the engineer of the Union, has been ac- 
quitted on the, charge of manslaughter. 

Chinese Literature.— The study of Chinese ap- 
pears to be making some progress on the Continent. 
The Emperor of Russia has appointed a Profiessor 
of that language at the University of Kazan, in the 
person of a Russian missionary long resident at 
Pekin ; he has also purchased his Chinese library 
for three' thousand rubles, and assigned him an an- 
nua] salary of four thousand rubles, or about a hun. 
dred pounds sterling more than it is proposed to 
give the new Professor at the University of our own 
wealthy metropolis. The latter situation is, it is 
rumoured, to be offered to Mr. Kidd, now Prerident 
of the Anglo-Chinese College at Malacca, one of t|ie 
Chinese pupils of which has lately found employ- 
ment under the Government of the Celestial enqilxe, 
as a translator finom the English. At Vienna, also, 
they are not inactive. Mr. Stephen Endlicher, as 
Industrious and Ingenious officer of the Imperial 
Library, has t^ken advantage of a recent visit of 
Baron Schilling de Constadt, the well-known ttnguist 
and traveller, whose gigantic stature aodpropor- 
tions found him such favour among the Tibetans, 
to draw up and publish a catalogue of the Chinese 
books and coins of the Imperial collection. The 
number of works, it appears, is 189 ; the library may 
perhaps be equal in this department to that of the 
British Museum, or even of the East India Company, 
but is certainly Inferior to that of the Asiatic Society, 
or the London University; and all four of these are 
in our own capital, now pre-eminent for collections 
of Chinese literature. With regard to coins, thers 
will probably be no reason tor Engltoh readers to re- 
cur to the pages of Mr. Endlicher : a memoir on the 
subject, embodying information derived Arom Chi- 
nese authorities, by Mr. Samuel Birch, of the British 
Museum, was recently read before our own Numis- 
matical Society, 
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OOX^OSfBL MAC1R0NX*8 PARAQHVTSt. 

'flftri— 4 readln tlie papcri some days 
ago a confused, and, to me, unsatiefac- 
toiy , description oif a paradiute, con- 
fitructed by Mr. Cocking, on the princi- 
ple of its presenting a convex surface 
downwards. The apparatus was of an 
extraordinary weight, more than tliat of 
a man ! I have remarked, thirty years 
ago, that oysters, hke a common tea- 
saucer, thrown into the wafter, wiil al- 
ways fall bottom downwai'ds, in conse- 
quence of the convex shape. But it is 
also necessary to know, that a flat surface, 
say, of three square feet, falling through 
the air, meets with double the resistance 
of a demi-spheroidal surface of eqilal 
diameter. 'J'he greatest resistance is 
from a concave descending surface, pro- 
vided it can be kept from turning 
over, which it is naturally disposed to 
do. The proper, and perfectly eflica- 
cious, construction for a parachute, is 
similar to an umbrella ; only, instead of 
the whalebones or canes ])eing brought 
to a point and attached to a stick, they 
must be attached to a ring or hoop of 
wood, of a diameter equal to one- fifth or 
one quarter of the diameter of the para- 
chute. Thus, there will be a large hole 
in the centre of the machine, through 
which the compressed and accumulated 
air will rush, and infallibly prevent its 
overturning, or even oscillatiiig at all. 
I have tried this construction with heavy 
weights, and found it answer entirely. 

To the central hoop must be attached 
four, or more stout sticks of deal, of a 
length about equal to the diameter of the 
parachute ; these brought down perpen- 
dicularly, are similarly fastened to an- 
other wooden hoop, equal in diameter 
to one-third or more of the parachute. 
Stays or braces of small cord are at- 
tached all round the circumference of 
parachute, and connected below to this 
inferior hoop, to which also is attached 
the basket to contain the aeronaut. 
Fig. 1 (see front page) is a sketch of this 
parachute. A second set of stays may 
be attached to the radial rods, by run- 
ning rings, in a similar position to the 
metallic stays of an umbrella. Such is 
the proper construction of a parachute, 
in which (were I at liberty) I should feel 
no hesitation to descend from a balloon 
at any height. If this parachute be closed, 
it leaves an opening below, which will in- 
stantly inflate it upon falling. 



For OoM vho adrocale acwees on- 
der Buiface to a parachute, the following 
are the two best ways of making auch: 
1[Vm a flat round' piece of desd, like a 
double Gloucester cheese. Bore e%ht 
or twelve holes in its periphery, into 
whi^ properlv insert by the butts as 
rtoixiy Kast Inoia bamboos, which taper 
to a thin point like a fishiog-rod. Each 
bamboo being flfteea feet loDg» will form 
a circular frame of thirty-two feetdiame- 
ter. A plan of this is jshewn at fig. 2 (see 
front page). Over this stretch common 
calico . ITie whole will weigh only 20 lbs. 
The rope, to which is attached the ba^et 
of the aeronsjut, being fixed in the. mid- 
dle of the wooden centre piece, the bam- 
boos will bend gently upwards on the 
whole being pulled down through the 
air by a heavy body, and can nc^-er col- 
lapse. Fig. 3, shews this bamboo para- 
chute descending Anodier way woiild 
be, to form a hoop d[ beech 20 feet dia- 
meter; over this attachcanvas,butloose^. 
The weght being apphed to the middle 
of the slo/ek canvas, will give the convex 
under surface desired, and slight stiff 
spars of deal placed across from one 
side of the hoop to the other, would 
prevent the possibility of a collapse, to 
which there is no disposition, as the 
pressure is equal all round. Fig. 4, 
shews this hoop parachute descending. 

Wlien I read the account of Mr. Cpck- 
ing*s parachute, , I could not see t^e 
rationsde of the thing, or how it was 
prevented from collapsing. A formation 
like a common umbrella, turned upside 
do^vn, would have been far more sen- 
sible. 

In 1804, a gentleman, whom I after- 
wards saw, leaped off the bridge of I^ 
Tenita, which connects two streets, by 
[)assing over another street, 122 feetb^ 
ow.- He fastened to his waist a cQip^ 
mon umbrella, only larger, like such a3 
are used in gigs, and arrived safe to the 
paved ground, without injury. He took 
the precaution to affix stays all round, 
attached to the. stick. This feat was 
witnessed by thousands, who still re- 
member the fact. 

Gamerin's parachute oscillated as de- 
scribed, only because the hole in its 
centre was not larger than the crown of 
a man*^ hat. After all, he was not hurt. 
For the double assurance of those who 
fear a too violent collision with the eturth, 
helical sprmgs at the bottom of the bas. 
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ket wotdd verve as an fCoxOiary preven- 
tive to a ehock. 

There win be Ho ehock with either of 
my parachuted, especially wi^ the urn- 
brella, fig. l. 

I have no veneration for balloonmg, 
as I re^pBtrd it as a perfectly futile attempt 
to. navigate the air. Montgolfier b^- 
loons, as I have said, offer more chance 
of direction than those of gas. But bad 
is the best. 

Yours, Sec. 

F. Maceroni. 



MACKBNZIB's improved l>ARACHt;TB. 

Sir,-^Public interest having been re- 
cently attracted to the subject of aeros- 
tation, and parachutes in particular, by 
Mr. Cocfeing's late unfortunate experi- 
ment, I takie the Hberty of troubling you 
. with some suggestions relative to the 
subject, which you are at liberty to 
publish, should you so far think them 
worthy of attention, in your valuable 
nuscellany. 

I am. Sir, your obedient servant, 
George Mackenzie. 

Architectural Draughtsman. 
3, Claremont^row, BanisbuVy-road, Islington, 
August 0, IS37, 

Ist. Of whatever form a parachute 
might be made, would it not be advisa- 
ble to place the aeronaut who is to de- 
scend by it, not quite in the lowest part 
of It, but, on the contrary, near the centre 
of gravity of the whole machine — ^the 
recjuisite stability being obtained by a 
weight, not of human, but of inanhnate 
friatter, isuspended much below him, 
lyhbbe oscillations, should any occur, 
^^^ould not therefore much affect him, 
ahd which, by touching the ground be- 
fore^ the basket in which he was placed, 
^ould soften much the lerk he would 
i^xperience at the end of thd descent, by 
ligntening the parachute of much of the 
load which it had sustained, supposing 
it to be made of, size proportion^ to the 
aggregate weight of ballast and aeronaut? 

2nd. If the parachute be of a form 
adapted to continue, like a ^^endulum, 
any oscillations (which may arise, wliich 
appears to have been the case with M. 
Gamerin*8), would not vertical sails or 
vanes, fastened about the lower weight, 
be useful in checking them ? 

3dly. In the construction of a parachute 
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plan, of the one heretofore mentioned, of 
separating the aeronaut from the ballast 
which steadies the machine, the latter 
weight might be suspended by converg- 
ing ropes from the outer annular tul^ 
while the basket alone was hung to the 
middle; thus taking off much of the 
strain which would tend to produce col- 
lapse, as shewn in the accompanying 



diagram, where the inflated annular tube 
A B has suspended to it the weight W, 
between the cords supporting which, are 
the four triangular sails e c, to cheek 
vibration in the weight, while the flexi- 
ble part forming the area of the circle 
A B, curves over at D D to a conical 
shape at £, where it supports the basket. 
4th. But perhaps the best parachute 
would be nothhag else than a balloon^ 
only inflated with common air, and with 
a funnel shaped piece at the bottom to 
cat(h the air to replace leakage or other 
accident^ by means of a hole m the bot- 
tom (the neck), through which also the 
aeronaut might creep on approaching 
the ground, to escape the shock of the 
car coming in contact with it; there 
X 2 
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might even be a second car quite within 
the body of the balloon, and Buspended 
from its inside by ropeg radiating in all 
directions ; thus tHe balloon itself would 
be a Inoat efficacious spring to break the 
fall of the aeronaut. I am here suppos- 
ing the above-named balloon to hare 
been previously carried up by another, 
coihtn'on one. 

Before concluding, it may be well to 
explain, that the writer of thisr would not 
be understood to suggest or advocate 
the risking of any more human lives, in 
reducing to practice the foregoing, or any 
similar plans; at any rate, until their 
entire efficacy is proved by such experi- 
ments, as might be made at first with the 
inanimate machines alone, and their bal- 
last, and afterwards with brute animals ; 
of which, there should be tried not only 
those of smaller size and more active 
habits' than the human, but also those of 
greater bulk and more cliimsy form, to 
obser\'e the effect of the descent upon 
them. G. M. 

PARACHUTE DB9CENTS. 

Sir, — ^The melancholy termination of 
Mr. Cocking's experiment has not been 
sufficient to deter the enterprising spirit 
of another individual, who, I have been 
informed, has since offered to renew the 
trial, and, it is to be hoped, upon more 
certain and cautious principles. Mr. 
Cocking's parachute was, as the distress- 
ing event proved, greatly deficient in 
point of strength j there should have 
been lines attached to the outer rim, 
supporting the car or basket; these 
would have afforded a bearing to coun- 
teract the pressure upon it, in its de- 
scent. Had this been done, in all pro- 
bability it would have prevented the 
collapsing, and Mr. Cocking would have 
been preserved. 

But I very much question if the prin- 
ciple of the invertea cone, after all, is 
correct ; first, because it does not afford 
sufficient resistance, without requiring a 
more extended area, accompanied with 
the disadvantages either of increased 
weight or less proportionate strength. 
Next, because the difficulties of ascent 
are increased in exact proportion to the 
superior resistance which the hollow of 
the cone presents. By. reversing its 
position, therefore, it is better suited to 
every purpose required — that opposed 



to the ascent is less, and to the descent 
greater, presenting less riflk both to the 
ascending and' de8<?eriaihg' aeronauts. 
The rush of air would also converge to 
centre, and if the opening were left in 
the apex of the cone, ' to allow of its 
egress, oscillation might b^ avoided ; an 
addition might also be made to s^rve as 
a helm, and" direct the line of descent, 
which the aeronaut could command as he 
thought fit. But it is to be hoped, that 
before another individual risks his life 
upon so useless an enterprise, the ex- 
periment tvill be tried by attaching a 
weight of any required density, to the 
parachute, and upon the result of this, 
the attempt could be proved safe or 
otherwise ; the experiment would of it- 
self afford sufficient interest, and be cer- 
tainly more creditable to the public, than 
if another individual were to place him- 
self in such peril previous to using every 
possible precaution for his safety. 

I am. Sir, yours respectfully, 
James Woodhouse. 

Kllburn, July 21, 1837, 



SIR HUMPHRY DAVY's PRESIDENCY OP 
THE ROYAL SOCIETY. 

Sir, — Mr. Herapath having published 
ten letters more of ,the private corre- 
spondence which he falsely alleges caused 
" the expulsion" of Sir Humphry Davy 
from the presidency of the Royal Society,' 
I shall, with your leave, take up, and 
proceed with, my analytical exposition of 
tliis coiTespondence, from the point where 
I left it in my letter in your journal for 
May last. 

The reader will recollect, that the 
term expulsion, was latterly softened 
down by Mr. Herapath into "forced 
retirement,^' and that again into " re- 
signation, which led me to remark, that 
it was manifest from this, he was desirous 
of wrigghng out of the charge of expul- 
sion altogether. One would have thought 
that here were variations enough for one 
tune; but Mr. Herapath, as if intent 
upon shewing the infinitude of his sup- 
pleness, or wrigglesomeness, has favour- 
ed us with yet one change more. The 
charge is now, that the correspondence 
ended in the expulsion, forced retirement, 
resignation, or- — "exit" of Sir Humphry 
Davy from the chair. Rather than go 
oiQ. backing out at this rate, he had b^- 
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ter make a clear breast of it at once, 
a^d honestly and. contritely confess that 
the charse amounts to just nothing at all. 

Mr. Hera|>^, having given up peda- 
gogueizing at Bristol for something in 
the same line at Cranford» Avrote both 
to Mr. D.avies Gilbert and Sir Humphry 
Pavy (Letters X. and XL, 1 1th January, 
18^I)» apprising them of his change of 
residence, , and pressing for a decision 
on his " paper," which he hints, would, 
if favourable, be of some consequence 
to him " in his business I*' Mr. Davies 
Gilbert (good natured man!) replies 
(Letter XTIL, 14th January, 1821), that 
he hopes sincerely his " academy will 
answer his every expectation," but that 
being no longer President of the Royal 
Society, he can say nothing about ^* the 
pap^r" which he liad put into the hands 
of J^ir Humphry Davy on the day of his 
election. Sir Humphry Davy replies 
(Letter XU., 13th January), that he had 
read the paper, that is to say, "those 
parts of it which are intelligible" but is 
by no means " impressed with a convic- 
tion of their truth." 

** The pressure of your gravific fluid, 
for instance, taking away weight j must 
depend on the motion of its particles; 
and yet you counteract this pressure by 
heat, which you consider as motion"!!! 

Sir Humphry, concludes by politely 
inviting the author of this rare theory 
to, favour him with a call at his housg 
jn Grosvenor-s(]^uare "any Wednesday 
evening after nme o'clock," when he 
would " always find some of. our most 
distinguished men of science with him." 

Herapath says, that he accepted the 
in\ntation, and " attended Sir Humphry 
Davy's evening meeting," I7th January, 
1,821. 

- " We had a long chat together in the 
rooms, in which he spoke ver)' kindly 
and encouragingly, and hoped, alluding 
to my paper, that I would not be dis- 
couraged by the opinions of one or two, 
laying an emphasis of contempt on the 
word * opinions,' adding, ' there are two 
or three in the council who are deter- 
mined it shall not pass.* He introduced 
me to Dr. Young, who, on my asking 
him, said he had not seen or neard of 
the paper, yet in a few minutes after, 
discussing the mode of making some 
experiments, he observed, * but you, in 
your paper, say * * *.' " 

I will not assert that every word of 



this statement ,is false, but I will say 
that I do not believe a single word of it, 
— which is a fact. Sir Humphry Davy 
had already cominun^icated to Mr. Hera- 
path, in writing, his own deliberate opi- 
nion, that his theory had no truth in 
it, and justified that opinion by a speci- 
men, which shewed that it was deserv- 
ing only of contempt ; and yet he would 
have the world believe, that when he 
afterwards, ,and for the first time, met 
Sir Humphry Davy, the president for- 
sook all the distinguished and really 
scientific men around him to chat fami- 
liarly, and long, — most " kindly and en- 
couragingly," with this country peda- 
gogue — this Cranford academician, and 
strove hard to throw all the blame of the 
rejection. of his paper on others of the 
Council. The thing is incredible — no- 
body will or can believe it. Sir Humphry 
had too much tact — leaving out of the 
question truth, honour, consistency, 
every thing else — to be guilty of such 
baseness. And Young, the polished 
and high-minded young — he, too, must, 
on the credit of this indiscriminate 
libeller, stand convicted of uttering a 
gross and wilful falsehood ! Faugh I 

Mr. Herapath afterwards sends Sir 
Humphry Davy (Letter XVL, 5th Feb., 
1821). some "experiments on tempera- 
ture," which, he says, present " a strik- 
ing agreement with the theorem" given 
in " the pai)er," about which he had been 
so long pestering the Society. 

" ITiat these experiments, if they are 
allowed to be correct, are a decisive 
proof of my theory of the constitution 
of the gases, and, therefore, of iny theo- 
ries of collision and heat, no one, 1 think, 
can deny ; and if they are not allowed to 
be correct, it will remain to be shewn 
wherein I have erred, and what kind of 
miracle it must have been to produce so 
imposing an agreement." 

Sir Humphry Davy, who was no 
stranger to the "kind of miracles" by 
which such " agreements " are some- 
times produced (as to which the reader 
may peruse with profit an amusing chap- 
ter in Mr. Babbage's book on the Decline 
of Science), repheff (Letter XU., Feb. 28, 
1821), " You speak of mixing mercury 
in vessels of hammered tin, a metsd 
which is rapidly dissolved by mercury! ! !" 
Sir Humphry adds, " I nave likewise 
submitted it (the account of the experi- 
ments) to a very able philosopher, who 
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hM added amiit0 at tli« end, which abne 
would shew that in ita pfmeitt stale it 
could not with propriety be communi- 
cated to the Royal Sixjie^/* The** very 
able philosopher" attuded to appears to 
have been Dr. Roffet, and the note (as 
now given by Mr. H.) is as follows :-^ 

" U (as Mr. HerapaHh' maintains) the 
temprature o( meltiig .iee be to - that of 
boihnf( water in. tlie subduplicate^ratto 
of 8 to 11, Aat lU, a» h/s tor ^/ll, or 
1:1.1726: Then Ihe' difference of the 
temperature between is to the total tem- 
perature of ice reckoned from the real 
zero : : 1.1726—1 ( or, 0.1726) : 1 : : 180** 
:1043% and not 480^ as Mr. H. makes 
it, from having calcidated according to 
the simple, and not the subduplicate, 
ratio.— P. M. B." 

Sir Humphry begs^ under these at" 
cumstances, to be informed ''in what 
manner he may immediately return the 
two papers." 

Mr. Herapath states, that before re- 
ceiving this letter, he '* had seen Sir 
Humphry Davy a^ain, but found him 
very unhke the kind, affable man" he 
was at his first visit, January 17th. 

** He affected the great man — talked 
dictatorily (sic in orig.) — was going to 
upset me at once by some experiments 
of De Luc ; but though I saw the book 
under his fingers, he would not take it 
down, probably well knowing he would 
have confirmed me, as I then told him 
the experiments he alluded to would." 

Nice grammatical English this ; but let 
that pass. When it is considered that 
Sir Humphry Davy had by this time 
satisfied himself that neither *• the paper," 
nor ** the experiments" furnished in cor- 
roboration of it, were fit for presentation 
to the Royal Society, and more espe- 
cially, what his notions must have been 
as to the kind of miracles by which the 
"striking agreement," or, as Mr. H., 
with more propriety, perhaps, calk it, 
" imposing agreement," between the 
theory of the paper and the results of the 
expenments was accomplished, the want 
of cordiality evinced by Sir Humphry 
at this second interview can hardly be 
wondered at. What commuiiity of feel- 
ing could there possibly be between two 
experimentalists of such opposite cha- 
racter ? 

After such decisive evidence of the 
real opinion which Sir Humphry enter- 
tained of Mr. Herapath and his ''experi- 



ments,"' the- reader wi!( s^areeiy be pre- 
pared !br the iiext curious paillciUar 
which comes in my way. The account 
of the "experiments" was sent to Sir 
Itumphry Davy on February ^, and the 
letter pronotmciiuf them unfit for pre- 
sentation to the R(ml Society, is dated 
February 916th ; and yet we are expected 
to believe, that during this short inteiral 
of twenty-three days, Sir Huniphry Dayy 
expressed himself as follbws: — 

^'Mr. Gilbert informed me tliat Davy 
spoke til very hv^h terms of the experi- 
ments"!!! 

Not #^ on the respectable authority 
of Mr. Gilbert nimself would I credit 
such a statement, and stiU less am I dis- 
posed to do so when all the proof'We have 
of it is the assertion of Mr. John Hera- 
path that Mr. (]^bert said so and so siof^ 
teen years ago j the ssdd John Herapath 
being the same person who has before 
represented Mr. Gilbert himself to be a 
great story-teller (see my letter of May 
Idst), and the no less estimable Dr. Young 
to be a still greater. 

Here, for the present, my task of dis- 
section ends (wotdd the subject did not 
smell so rank!); but having arrived at 
that staffe of this Httle history where the 
cause of quarrel between the parties ws^s 
complete, and war (to esepntlsion, if not 
to the knife) was about to commence, I 
may as well mention, before concludingv 
that^r« Herapath now tells us liiataftei* 
all he was "not ambitious to appear in the 
Philosophical Transactions I" Thegn^ies 
were sour. - '^ ' 

I am, Sir, your obedient servant, 

Philo-Davy'.' 

Camden Hill, August 2, 1837. 

SIR SAMUEL MOBLANO'S fiPSAKINCi- 
TBUMPST. 

Sir, — ^The invention of the speaking- 
trumpet has been demanded, for many V 
but mthout inquiring into the validity of 
their various claims, it is certain that we 
are indebted to Sir Samuel Morland for 
the instrument in its present state. 

In 1672, Sir Samuel published a de- 
scription of the speaking-tnunpet, in a 
smdl tract entitled, " A Description of 
the Tuba Stentorophonica, an Instru- 
ment of excellent uscj, as well by Sea as 
by Land," (fol., 8 leaves). From this 
very rare treatise, the following particu- 
lars are taken, which are interesting, in- 
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asmuch a$ tbey istiew tbe gradual expend 
ments thathemadc^ before the inatrument 
attained a comparative degree of perfec- 
tion: — 

The first trampet that he conatructed^ 
" although/' saya 1^ Samuel, " the in- 
yention had been long before digested in 
my. thoughts," was made in glass in tha 
v^mr .1670, bei)(ig about 2 feet 8 uiches in 
len^h, the dia;meter ()f the greater end 
11 mches, and that of the other ei^d 2i 
inches, " With this,'' he sajrc, " I was 
heard speaking at' a- considei&ble dis- 
tance by several persons, and feund.that 
it did very considerably multiply the 
voice," 

The next;tube that MorlatK^made waa 
of braaa, ^ feet feet in lehgm, the dia- 
meter of the greater end bei^ lH inches; 
and that^ the less 2 incKes; and in order 
that no part of the breath idght be lost^ 
he caused the mouthrpieceUo be oont 
struc^d like a pair of bellows, so' that 
bjf opening and shuttbg, it ili^t i)re- 
ciaely corrMpond to the mof fftnem of 
the montti. With this instru^^en^ trials 
were mafde in St. James's Park! where 
Kin^ Charles, Prince Rujpei^, and Lord 
Angierf heard him speakingj^ v^rv dis- 
tinctly at the distance of halfVmile. 

Much encouraged by thesVtrials, and 
his Mi^estv'jB approbation. Sir' Samuel 
constructed three more of th^s^ instru- 
ments,' of copper, in the fonii df common 
trumpets, llie first measu^ied 16 feet 
8 incW in length, the diaii[i<!ter of tW 
greater end. 19 inches, and of the little 
end 2 inches ; the second,- 21 feet in 
lengthy the diameter of th^ ^eat end 
2 feet, and that of the other end 2^ 
inched ; thtf thii'd was 5i feet long, the 
diameter of its great end 21 in(;hes, and 
of its little end lOi inches. >(Vith these 
trumpets; he \vas heard S2)e^ingat the 
distance of nearly a mile and a hal^. 

Sir Samuel afterwards enters into a 
philosophic disquisition on the nature of 
sound, and' the best form of* the speak- 
ing trumpet ; but he does hot come to a 
conclusion on the last point, wHchf is 
still dubious. It is now generally agreed 
that the efficiency of the mstrument does 
not depend so much on its' fdrm as its 
length. 

Morland concludes his pamphlet 'svith 
**an account of the manifold uses*' of 
this instrument, which are excusably 
magnified ; the reader who is curious in 
such matters, canperus^i it at tlie British 



Museum, but space will not penAit me 
to give an example. 

J. O. H. 

A. P., Augntt 7, 1887. 



ON THE STMMETEIZINO POWlfitt OF THl^ 
EYE. BY THE BEV. J. MACIVAR, A. U, 

Let the Burfaice of a' glass mirror be 
^irinkted over yrith some powder, os^ fdr 
instaiioe, with flower froin a dregging-bok.. 
This done, on looking pert)endictilarly down 
upcm ^e reflecting surface, at' the distance 
of distinct vision from it (uiiless t^e eye be 
tojE^ long-sj^hted,) the powder wilt, ajppeaf, 
nbt itregolarly scattered,. as it really is, but 
symmetrically distributed in two systems pf 
beantilhl radiatidns, having the pupils of the 
eyes for their centres. 

The phaenom^on is sufHciehtly remark^ 
able to strike even those who are not other- 
wise curious iii such matters. It may be 
observed, however, that aS dvery eye cannot 
catch it at onc^, it is better to commence by 
using one ej^ only, as this gives only one 
system of nuliations, which, being more 
simple, is m6re easily observed. If this 
phsenomenoi/ has not been already attended 
to (and I d6 ndt'recolleet to have seen it 
noticed anvf^h^re,) it is, I think; well worthy 
of investig&tilin. Some facts are, indeed, 
immediatdy obvious respecting it. Thus, 
as to thef reiionr* in which the physical part 
of the pliseiromenon takes place, it plainly 
appears 'that' it* is not either the humours or 
retina, as is*^nerally supposed in reference 
to other pbttnomeria of the same order, but 
a mor^ deeply seated part of the apparatus 
of vision. For if* it were any of these an- 
teriOV p'a^s, or even the retina itself, the cen- 
tre of th^ radiant system would certainly 
change iti pla6e when the eye was made to 
wander over the mirror. In point of fact, 
however, that centre does not change place 
except when the whole head is moved, in 
which case it does so proportionally. 

I ascribe the phenomena to a peculiar 
mode of action in the nervous part of the 
apparatus of vision, proper to it as an elastic 
tissue,' in virtue of which it tends,' like the 
tissues and media experimented on by Chladni, 
Savar, Faraday, and others, and doubtless all 
elastic tissues and media, to distribute all 
motions impressed upon it in symmetrical 
systems ; a view of the matter having very- 
interesting bearings upon the principles of 
tastes, — during the investigation" of which it 
was, that this experiment first occurred to 
me, — ^and one calculated to explain several 
seemingly unaccountable phenomena as to 
the distribution of sensibility in the retina. 
— Z. 8f E. Phil, Mag. 
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PRODUCTION OF POWER FROM THB 
DECOMPOSITION O^ WATBR. 

. Sir, — ^ITie means of setting " the Thames 
on fire*' have long been known, but tht 
advantage of so doing has not yet been 
proved. After superseding coal m light- 
ing our houses and streets, perhaps the 
next application of galvanic action to 
useful purposes will be the separation of 
metals from their ores; and judging 
from the experiments of Becquerel, Fox, 
arid Crosse on these substances, even 
this generation may probably ^ntness 
their success. On obsemng your cor- 
respondent Mr. Fry's idea o? usmg water 
for fuel (burning water, in fact), I re- 
called to mind, and extended a specula- 
tion which may cause the mining steam- 
engine, and its tremendous powers, to be 
spoken of in 1937 as matters of history, 
viz., that all the water at the bottom of 
mines. should be decomposed by a gal- 
vanic apparatus, to save the expense of 
pumping it to the surface : the mine to 
be lighted with the hydrogen, and the 
men supplied with good air from the 
oxygen ; and, further, if these gases 
were evolved under considerable pres- 
sure, such pressure might be used under 
pistons to raise the ore, &c., lea\dng the 
gases at atmospheric pressure; for air and 
light; and the surplus, if combined to 
produce heat, would smelt the ores 
cheaper, perhaps,, than by the direct ap- 
plication of galvanic agency. 

There seem, however, to be limits to 
the production of power from given 
quantities. The cost, also, of a given 
power. is a primary object, — as for in- 
stance, that of muscular action ; — and 
coach masters in supplying the demand 
for quick travelling, exceeding the limits 
of humanity, are well acquainted with 
the cost of animal power : the facts stated 
in their petition against the Manchester 
and Liverpool railway, proved the neces- 
sity of locomotive steam-engines, even for 
moderate velocities. 

The cost of the conversion of water 
into steam, and the limits of its power, 
are now tolerably well known, though at 
its first introduction, indefinite notions of 
its unlimited capabilities, appear to have 
been entertainea — similar to those which 
are now afloat in the world, respecting 
galvanic agency, arising from a considera- 
tion of its enormous power, without re- 
ference to the space through which that 
power can be exerted. Though the in- 



tensity of the galvanic for^^e^ras as.^9t 
unascertained, yet its HBpace "of action 
is known to be but sma^ :^ in fa^ ihe 
gross moving power reqiiiicsjto he better 
understood; — perhaps it witt-bte*be«t as- 
certamed either by the fai^rje, or-sucoess 
of its application to macjiiaefy./ - 

In the pendulum scheiil^^ of: galvanic 
motion, the return ac^pjl pf me ball 
brings it close to the < moving power, 
which thus exerts a fresi im^iulse, appar- 
ently just sufficient to produce motion. 
The manufacturer will aibk^^Vhat avail- 
able power is left ? In ^consequence of 
the small space of the action, possibly 
t^e rapid generation, by galvanic agency,, 
of gases under pressure, is a more feas<- 
ible idea ; the power obtained might then 
be simply represented in pounds one foot 
high, or in proportion to the volume in 
cubic feet of the gas produced X by its 
pressure in pounds per square foot ; and 
its cost, by the intensity of the galvanic 
action, in the destruction of zinc, or 
other producing agents. Perhaps the 
water might be recomposed by the same 
agency, and then a vacuum could be ob- 
tained under the piston, and we might 
have high and low pressure engines, — 
one cylinder being made proportional to 
the oxygen, the other to the liydrogen. 

It is seldom recollected by persons en- 
gaged in untried means of producing 
power, that the thing wanted can be re-' 
duced to pounds one foot high ; if not as 
regards the power itself, yet the efifect 
produced can always be managed to be 
so measured. . The purchasers of ma- 
chines generally regard them as mer- 
cantile commodities, and look to the 
cost of the work done, including the 
first price and daily expence; conse- 
quently, extravagant schemes are, and 
will be tried, which, from a more distinct 
perception of the cause of failure, may 
lead in other hands to beneficial results. 
I am. Sir, 

Yours 8ic. 

N. S. 

P. S. The question raised by another 
correspondent relative to the formation^ 
of mountain ranges by falkn satellites, 
in preference to internal action, is best 
referred to existing facts. In one case 
the surrounding strata ought to be de- 
pressed and dip under the mountains j 
m the other the upheaving strata should, 
partially at least, overlay the mountain 
sides. N. S. ! 
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ADAMS'S SNOLtSB MiBAtVB* CA»> 
RIAOS8. 

COnUkmed fr^m pagt 281.; 

Our readers will have been struck 
with the great difference between the 
earnings (k some classes of workmen 
employed in buildinff carriages, and those 
engaged in many (x our staple manufiic- 
tures. The three or four poundb per 
week of the body makers contrast 
strangely with the 10, 12 or 14 shillings 
ner week of the wearer or stocking-maker. 
We cannot at present enter on so exten- 
sive a subject, and we adrert to it merely 
for the purpose of inciting enquiry ana 
eliciting discussion. In the mean time 
we commend to our readers the follow- 
ing extracts as suggesting some import- 
ant views : — 

** Notvrithstanding the apparently high 
wages earned by the greater part of the 
TToriunen employed by carriage buUderS|. 
but few of themi and those only among the 
moat skilfal, enjoy oonstant work. High 
wages have produced the common effect of 
increasing the numbers of the workmen be- 
yond what are necesaary for the demand. 
The consequence has been, that inferior 
workmen have been found willing, oooasion- 
ally, to work at a lower rate of wages, for 
small masters, who work on speculation, 
and get carriages up cheaply with inferior 
materials, for the chance of ready-money, 
sale. In order as much as possible to coun- 
teract this, and prevent the low rate of wages 
from becoming general, many of the work- 
men have joined together in a Trades Union, 
binding themselves not to work for low 
prices. The consequence is, that there are 
two classes of men, — those who belong to 
the Union, and those who do not : but this 
makes no actual alteration in their relative 
condition as to their earnings. The most 
skilful men belong to the Umon> rather for 
the sake of quietude and remaining unmo- 
lested, than from any value they attach to 
it, because they know that with or with or 
without the Union their skill can always 
command constant employment at the highest 
rate of wages. The other Unionists share 
amongst them just as much employment as 
there may happen to exist ; and they would 
do just as much without the Union, inas- 
much as it neither increases nor diminishes 
the total amount. If they be good work- 
men, they get employment ; and if they be 
bad ones, the Unions cannot procure it for 
them. And those, who do not belong to the 
Union, are in the same precise condition: 
those who employ them select the most 
sjcil/ill, and leave the others without work, 



wii i w i mdertba yw w upe o# neeessity. Tim 
only advantage the Uaions eam appear to- 
hold o«t, is the prevention of interlopers 
from working at the trade, without, serving 
a regular apprenticeship to it : but as these 
interiopers can work in other shop?, ' not 
belonging to the Unions, they are not in 
reality kept out, but do theTETnioBistsgveater 
misdilsf by woridng at a lower rate of wages. 
It has been supposed by many, that great 
mischieC m«p residt to the public from the 
general cnatoma of Trades Unions ; but tha 
snppositlott is" nnfounded. On the eontra^t 
ezparfleace and disenseion wittmost probably 
convin«e the Unionists, that eomlrination 
cannot raise their rate of. waiges; and the 
elements of dissolution are moreover ^di- 
stantly at work amongst them* They are 
not an equal body, but one composed of 
classes taking rank, one after another. In 
the cairiage manufkctnre it is peculiarly so. 
The body-makers are first on the list ; then 
fcHlow the carriage makenr; then the trim- 
mers ; then the smiths ; then the spring- 
makers; then the wheel- wrights, painteis, 
platens, braoe-makera, and so on. The 
body-makers atie the wealthiest of all, and 
compose amongst themselves a species' o& 
aristocracy, t» inhich the other workmen look 
up with feelings, half of respect, and half of 
jealousy. They feel their importance, and 
treat the others with various consideration, 
according to their station. Carriage makers 
are entitled to a species of condescendinf^ 
familiarity ; trimmers are considered too good 
to be despised ; a foreman of painters they 
may treat with respect, but workii^- painters 
can at most be favoured with a nod. X 
smith is considered quite unendurable, — a 
regular drunken, beer-drinking ' Ironades;- 
aml a plater is contemptuously denomlinateft 
'bead-sticker.' A wheelwri^t is held to 
be a kind of rough wood-chopper ; and a 
brace-maker, a mere vulgar ' snob.' The 
other classes partake of the same feelinga of 
caste in their various {iroportions. A body- 
maker is considered a * good catch' as a 
husband for the daughter of an ordinary 
mechanic ; and the carriage maker excites 
much anxious feeling on the part of mothers, 
who consider marrying to a carriage maker 
as important a matter as. vulgar-minded 
mothers in the classes just above them con- 
sider * marrying to a carriage.* 

*' All these things of course create- ranch 
jealousy and bickering. The progress of 
democracy is not likdy to be advanced by 
the agency of Trades' Unions formed of 
such ingredients." 

Thejpreceding extract shows clearly the 
non-effect of combination in maintaining 
the price of labour ; but we may further re- 
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ittack» tkct if &e dfom of the woiJEmeA 
eraploycdintlie ftibricatioa of instruments 
of pleasure^ of any kind, c^nld succeed 
in achancinff their priee, it is clear that 
the use of th^m must be contracted by 
the advance $ and stUI more so, than in 
proportioii to it : aiid those classes which 
would be excluded from the use of them 
by the advance;^ would expend as much 
of their spate M;icoiiie as might be thus 
ic^^^ed i^ie^ ip qibn^r means of enjoy^ 
meni* < Many workmen would thus be 
4epnve4 of their customary employment, 
for tb^ piwrpose of rakiaig the wages of 
a smU nuaiber, who stiU continued to 
retain it. A competition must then ensue 
between the employed and the unern^ 
ployed dasses, the result of which would 
be the return of jprices to their old level, 
OT even below it, and the return also, 
after a time, of the old demand for labour. 
Every scheme for interfering with the free 
disposal of property or labour, by the in- 
dividual rightfully possessing, it becomes 
in practice wholly abortive, except for 
evil; though in some cases it requires 
considers^ble care and research to show 
the partieular way in which the result 
works itself out. 

The world presMUs to view on every 
side» and has done so in every age, a 
strong tendency in society to split itself 
into sections, of which some assume to 
be of higher rank than others. The 
mythic dawn of the ages when Egypt 
reared, by the labour of servile myriads, 
her massive and extending temples, wit- 
i^essed the operation of the same prin- 
ciple which now breaks up a shop of 
coach makers into jealous castes. Whe- 
ther this tendency is ^ be deemed a 
good, to be regulated smd improved, or 
an evU, to be opposed and exterminated^ 
ii a ^rave question. At present, how- 
ever, It seems to be an effectual security 
against the success of any wide-spread 
confederacy to endanger the general fa- 
bric of society. 

The 13th chapter is given to a subject 
which no writer on " English Pleasure 
Carriages" can now dismiss in silence, — 
s^eam locomotion and railways. We 
pa^s over the clever and often (not al- 
Mfays) correct remarks,' with which it 
commences to give the following striking 
and novel view of the probable effects of 
rail roads on the demand for pleasure 
carriages. 

** Bat even in the present condition of 
steam-coacheSf enough has been done to 



eieite the prejudiees of many earriage 
builders, who fear lest their should be en- 
croached on. l^ej fear it may be possible 
lor steam to supersede horses in pleasure 
carriages. To analyse this we must first 
define what is meant by pleasure carriages. 
All carriages which carry human beings 
may be dsdled pleasure carriages, inas- 
much as they are constructed to avoid the 
pain of walking ; but the best definition of 
a pleasure carriage is, one not used for the 
purjiose of business, or mere conveyance 
between near or distant places, — ^but for the 
purpose of pleasant exercise in the open air, 
or to facilitate the intercourse of social life, 
not as a matter of necessity, but of enjoy* 
nient. For pleasure carriages as thus de- 
fined, it is not likely that steam will be con* 
sidered available. The reasons are sundry. 
In the first place, steam is a mere labourer 
-^a drudge who performs his work without 
speech or sign, with dogged perseverance 
but without emotion. By dint of the garb 
in which he is clad, the machine which 
serves him for a body, he sometimes puts 
on the appearance of a live thing, shaking 
his polished metal clothing like an armed 
knight: but this is only when he is sta- 
tionary. His travelling garb is rough and 
rude, his breadth is sulphureous, his voice 
is hissing, his joints creak, the anointing of 
his limbs gives forth an unpleasing gaseous 
odour, he carries with him a kitchen and a 
fuel chamber, and his whole appearance is 
black and Ymsightly. He may be personified 
when speaking of him ; but no one pats his 
neck or speaks to him in a voice of en- 
couragement. It is not so with a horse or 
horses. They are beautiful and intelligent 
animals, powerful, yet docile ; creatures that 
respond to kindness, and shrink from cruelty 
and injustice. The driver and owner can 
love them or feel proud of them ; they step 
with grace, and can vary their form and 
movements in a thousand ways. They are 
creatures of individual impulses; and al- 
though injudicious treatment occasionally 
reduces them to blindness by artificial means, 
^-though injudicious custom chooses to 
govern them by the sense of feeling rather 
than by the inflection of the voice modulated 
to their ear, still their is felt towards them a 
species of companionship. The man who 
rides a horse, feels a pleasure when the 
creature responds willingly to his purposes ; 
and when he resi>onds unwillingly, he feels 
a pride in the exercise of his power to com- 
pel him to obedience. Even when a horse 
is vicious, there is a pleasurable excitement 
in riding him. The rider's nerves are strung, 
his senses are quickened; eye, hand, and 
ear are alike on the alert ; the blood rushes 
through his veins, and every faculty is 
aroused There is a feeling of proud con- 
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sciousness that his individual skill and dex- 
terity can render his life as secure in peril as 
other men's are under ordinary circnm- 
stances. Many men there are who prefer a 
horse to a certain extent dangerous. 

* Oh ! the blood more stirs 
To rouse a lion than to start a hare.* 

" Most men like a horse with vivacity, 
and few choose one which is merely adapted 
to work, — at " least for riding. And thus it 
is with driving to a certain extent, — that is 
to say, for pleasure purposes. The carriage 
is built to harmonise with the horses, and 
the horses are selected to set off the carriage 
well. The carriage and horses form a com- 
bination; and if they possess not harmo- 
nising points, they are unsightly. A cart- 
horse in an elegant carriage is as much an 
anomaly as a blood-horse in a heavy cart. 

" But there are persons who merely need 
a carriage for the purpose of moving in the 
open air without personal trouble, and to 
whom a machine would be preferable if it 
afforded them the same facilities, together 
with a diminution of the inconveniences. In 
its present state, steam is not capable of 
supplying this purpose. The boiler and ap- 
purtenances are necessarily of great weight ; 
and the smaller they are made, the more 
proportionately heavy do they become as 
regards the work they are capable of per- 
forming. Fire, even of coke or charcoal- 
steam — the empyreumatic odour arising from 
heated oil, together with hissing noises, are 
nuisances of great amount. A steam gig or 
chariot would undoubtedly be a great acqui- 
sition for night work, saving horses and ser- 
vants aUke from illness and annoyance. It 
is a painfhl sensation to be at the opera and 
be conscious that the horses and servants 
are suffering pain, and perhaps imbibing the 
seeds of disease, exposed to rain, snow, or 
frost ; but as these are only casualities, they 
will be endured, rather than the certain an- 
noyance from steam in its present state will 
be submitted to. For short trips by sea, 
steam is endured, because it is certain in its 
time, and against its inconveniences are to 
be set the fearful inflictions of protracted 
periods of sea sickness in sailing vessels; but 
if it were a question of a permanent dwelling 
on the sea, most persons would' prefer a sail- 
ing vessel to a steamer." 

** The constructors of pleasure carriages 
have not only nothing to fear from the en- 
croachments of steam, but, on the contrary, 
they may regard it in the light of an ally. 
Since the invention of steam -boats, the faci- 
lity of exporting carriages to Ireland and 
the Continent, without the necessity of ex- 
pensive packing, and without the uncertainty 
of arrival^ has led to a greatfy increased de- 
mand. In spite of the unwise exclusion 



contemplated by the custom-house laws of 
France, English carriages are now com- 
monly seen in Paris and other parts, and 
they are universally preferred. On an in- 
finitely greater scale will carriage-keeping be 
promoted by the introduction of rail-roads. 
Time was, that travelling coaches were some- 
thing like baggage waggons, and travelled as 
slowly. People wanted to travel faster, jand 
their baggage was sent by the waggon, as 
heavily-laden vehicles would not bear i^pid 
'motion. But the vehifcles were- improyed, 
the baggage was lightened, and goods and 
passengers again travelled together. But 
the vehicles were wanted for odier purposes 
tban mere travelling ; they were needed as 
pleasure carriages in towns. Inventioii was 
set to work, and the same vehicle was made. 
to show like a town coach one day, and like a 
travelling coach the next. But such^ vehicles 
were necessarily imperfect. The springs 
which, are adapted to carry a light weight 
easily are not adapted to carry a heavy 
weight, and vice versa: and a carriage must 
necessarily lose much of its beauty when 
used for travailing. These disadvantages 
have prevented many persons from keeping 
carriages, and have obliged some few to keep 
two carriages. But another motive has per- 
haps been still more forcible . In travelling with 
a carriage rapidly, it is necessary to go vrith 
post-horses ; or to travel by very easy stages, 
with a single pair. Few persons like to 
travel slowly, and fewer still, to leave £heir 
horses behind them and be deprived of tiieir 
use ; and as the habits of those who keep 
carriages are mostly migratory at particular 
periods of the year, they would ra^er cease 
to keep horses and carriages than be con- 
fmed to one spot. The desirable thing is to 
have one pleasure carriage perfect in a^ll its 
parts, and to be able to convey it, servants, 
horses, baggage and all, at a rapid pace, 
from one point to another, without injury 
to carriage or horses ; to have the perfect 
use of it at any required spot, with as much 
facility as though the owner had' not left his 
home. 

" Steam locomotion on rail-roads will ac- 
complish all this. The driver or the owner 
may drive the vehicle, with the family, ser- 
vants, baggage and aH appurtenances, on to 
a platform securely railed round, and steam 
will do its office in conveying them to their 
destination, without concussion, and with- 
out damage to the vehicle. When this sliall 
come to pass, pleasure carriages will increase 
in number manifold." 

The author demonstrates (no difficult 
task) that in most cases where steam lo • 
comotion on common roads would an- 
swer, it would pay still better to lay down 
a railroad ; and m the following extract 
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from a subsequent chapter, he disposes 
of the objection to railways on the score 
of their enortnous expense, in a manner 
equally striking and just : — 

** The experiments on railroads have been 
condensed into the space of a few years, and 
we look at the cost of them in a mass ; but 
we say nothing of the cost of the experi- 
ments spread over a long number of years, 
by dint of which our common roads have 
attained their present state of perfection. 
The same reasons which hold good for ap- 
plying iron to the bearing surfaces of our 
wheels, will be found ultimately to hold 
good with regard to the bearing surfaces of 
our roads, whether our draught power be 
&team or animals.* 

■ A chapter on taste; one describing 
the different kinds of carriage now in 
use; and another on the preservation 
of carriages, complete the book so far as 
relates to vehicles of kno^vn construc- 
tion. 

The remainder of the book (about one 
fifth of its entire bulk) is occupied with 
descriptions of the author's patented in- 
ventions. . Indeed it seems to be a pecu- 
liarity attaching to books on this subject, 
that their author's own novelties should 
originate them. The principal of these 
inventions, is a contrivance for turning 
carriages in less room than ordinary, 
thouffn the fore-wheels are as large as 
the hind ones. This is effected in car- 
riages of all kinds having four wheels, 
the t>mnibus and waggon included, by 
making the body in two parts, and unit- 
ing between the wheels by joints — one at 
the floor, and the other as much above 
or below, it as conveniently may be. The 
principle is ingeniously and tastefully ap- 
plied to almost every description of plea- 
sure carriage. We gave a view of the 
" Eauirotal Town Chariot," in our last 
number with the author's account of it. 
Of the merit of this invention it is per- 
haps premature to speak with confidence. 
The advantages of close turning, and 
large wheels are not doubtful, but it is 
not to be expected that they will be at- 
tained on the first trial ^vithout some 
drawback. To turn closely requires 
more power than when the change of di- 
rection is not so suddenly made ; but 



* One important item in swelling the costs of rail- 
roads, is, the increased value of t& land purchased 
for them, saying nothing of the jobbing. Th? com. 
mon roads have been made by small portions at a 
time, and improved gradually. To malce a new line 
of common road now, for a great distance, would be 
found a sufficiently costly undertaking. 
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this is of little importance at the instant 
it is needful to turn so closely. Nim- 
rod's assertion quoted in a note at page 
285 — *' That if the body of a coach could 
be made to lock with the carriage, she 
would go round a comer in full speed 
without danger"— is scarcely correct, 
since a body as flexible as a rope, but as 
high from the ground, and as narrow on 
the base as a coach, must necessarily be 
in danger of upseting on turning at high 
speed very suddenly, from its centrifugal 
tendency alone. It is not, therefore, in 
the close turning in which this contri- 
vance would be useful, that high speed 
and great power would be wanted. Mr: 
Adams's attempt to introduce high fore 
wheels, contrasts very advantageously 
with the preposterous arrangement of 
some lately-built omnibuses, where the 
greater part of the load is laid on the 
small fore wheels. The body will re- 
quire much skill in the construction of 
its framework, as well as great strength 
and good workmanship in the joints to 
render it capable of enduring the inces- 
sant longitudinal vibration of travelling 
speeds on pavements and other rough 
roads. To Mr. A.'s perseverance and 
fertility of invention, however much may 
safely oe left. 

The remaining inventions are, — his 
spring wheel (described in our 23rd vol., 
p. 129) — a coach spring exactly like an 
archer's bow — the back being attached 
to the body and the string to the axle ; — 
and a deep cranked axle built of wood 
and iron. Remarks and suggestions on 
the constniction of railroads and adap- 
tations of the above-named inventions to 
railroad purposes, conclude th^ book. 
They are all distinguished for originality 
and boldness of design — and well deserve 
the serious attention of every one who is 
engaged in the construction of wheel car- 
riages of whatever kind. 

If Mr. A. sees objects too rapidly^ 
and too few of them at once to form 
opinions likely to bear the test of future 
and broader inquiries, — he has on the 
other hand gsthered from all times and 
regions innumerable topics of embellish- 
ment, and germs of improvement. No 
constructor of carriages can safely be 
without the book, and few who use them 
will choose to be so. There is no such 
book in the language. Felton's, besides 
being out of date altogether, is work- 
shoplike. Fuller's highly useful work is 
strictly confined to its professed subject. 
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If the critical mechanic find few chap- 
ten in Mr. Adame'i hook without dis- 
putable pointi» he will he pleased with 
the novelty and rariety of Uluatration, 
the vigour of thought and the auggee- 
tivenese everywhere displayed. Mr. A. 
has elevated his theme above its native 
technicality* by clever disquisitions on 
almost every connected subject, and ren- 
dered it an object as attractive to a cul- 
tivated taste» as it is important to the 
physical comforts, and material interests 
of life. 

Before we conclude, we ought perhaps 
to observe, that Mr. Adams's numerous 
quotations are uniformly given without 
any reference to book, page, or date, — ^a 
fault which recoils on himself with double 
vengeance, since it deprives his work of 
the value as an authonty, it would other- 
wise have undoubtedly acquired. 



TELEGRAPHIC COMMUNICATION BETWIXT 

EDINBURGH AND LONDON. 

(From the Scotsman). 

It has been found by experiments made 
with a view to ascertaining the velocity of 
electricity, that it is transmitted instantane- 
ously, by means of a common iron wire, a 
distance of eight miles ; and electricians of 
the first eminence have declared their opi- 
nion that, judging from all scientific expe- 
rience, the electric or galvanic infiuence 
would be almost instantaneously transmitted 
from one end to the other of a metallic con- 
ductor, such as ordinary copper wire of 
moderate thickness, of some hundred miles 
in length. 

If this scientific theory is correct, it fol- 
lows that a wire, secured by a coating of 
non-conductors, and protected from exter- 
nal influence or injury, and laid under the 
turnpike-road between Edinburgh and Lon- 
don, could be the means of distinctly indi- 
cating to a person stationed in London, that 
such wire had been electrified or galvanized 
in Edinburgh — the transmission of the elec- 
tric or galvanic infiuence being cleaily dis- 
cernible by various well known means. 

How, then, is this scientific fact to be 
applied to purposes of practical and general 
utility ? Simply by laying as many wires 
separated from each other as will correspond 
to the letters of the alphabet, and precon- 
certing between the persom stationed at two 
extremities of the line of communication, 
that each individual wire is to represent a 
particular letter ; becansef if the person sta- 
tioned in Edinburgh can, by applying the 
electric influence to any one trire, instan- 



taaaoulj amrbe aaotiier pMwm afatSoiied 
in London uiat a partioiuar letter of the 
alphabet is thereby faicUeated, Words and 
sentences ad infinitum, may be commoni- 
oated, and the idea of a perflBCf telegtaph 
wonid be realised. 

Without experience, it is ittpossiUe to 
say with wliat rapidity this electro^magnetie 
telegraph ooold be worked ; but^ fat all pro- 
babfiity, inteUSgence eonld be conveyed by 
such a BMdiam as quickly as it is possible 
to write» or at least to print ; an apparatos 
eould be eonstmcted somewhat resembling 
the keys of an organ, by wiiiel !2ief letters 
of the telegmph could be touehl^d with the 
most perfect ease and regularity. 

It has been mentioned, that the tranamifc- 
sion of the electricity or gulvamsm could he 
discernible by rarious means well knowii. 
If any indicaCion, however slight, is made, 
that is enough, all that is wanted being that 
it should be perceivable by the person placed 
to watch the telegraph. 

It has been assumed, that the electric 
current is capable of transmission by means 
of a single impulse from Edinburgh to lin- 
den. But it is not indispensable that so 
great a distance should be accompllidied at 
Once, intermediate stations for snpplyjiig 
the telegraph with new galtanic influence 
could be resorted to, and its Jjfeifeict cffl- 
dency still preserved. 

The best mode of troughing or protecting 
the metallic conductors, and separating thein 
both fnun each other, and iVom the anr* 
rounding substances by which the eheiBtric oir 
galvanic influenee might be diverted, woulfl, 
of course, require considerable scientiflc and 
mechanical skill ; but the object appears per- 
fectly attainable. Insulating or non-cod- 
ductinff substances, as gumlac, sxilphur, 
resin, baked wood, &c., are cheap ; and the 
insulation might be accomplished ih man^ 
ways. For example, by layin^^ the wires, 
after coating them with some non-fconduot- 
ing substances, in layers betwixt thin slips 
of baked wood, similarly coated, the whole 
properly fastened together and coated exter- 
nally. These slips mi^ht be perhaps ten 
yards long, and at the joinings precautions 
for the expansion and contraction of the 
wire by the change of temperature, might 
be adopted. The whole might be enclosed 
in a strong oblong trough of wood, coated 
within and pitched without, and buried two 
or three feet under the turnpike road. 

The expense of making the telegraph pro- 
posed is, of course, an important element in 
the eonsideration of its practicability and 
utiUty. 

The chief material necessary, viz., copper 
wire» is by no means expensive. It is scdd 
at I^. 6(f. per pound) of sixty yards in 
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hoafk. !nM0Mt«f«wk9»AwBSdiidbiufh 
to Lo&doQ, WT 400 mlles» would that M 
abont 900/. ; but say for solderings, &c., 
100/. additional, or that each Ci^per wir^i 
laid from Edinburgh to London, would cost 
1,000/. sterling, and that the total expense 
for the wires necessary to indicate separately 
«ach letter of tk% alphabet, would be 25,000/. 
The purchase of so large a quantity would, 
of course, be made at a considerably less 
price ; but probably one or two additional 
wires aaight be needed, and the circuit of 
the electrical influence must be provided for 
by one or more return wires. 

The coating, separating, and troughing 
of the wires can be accompliBhed by low- 
priced, materials, and the total expense of 
the whole work (except the price of the 
wires), allowing a large sum for incidental 
expenditure, has been roughly estimated at 
75,000/., making a maximum expenditure 
of, say, 100,000/. for the completion of the 
telegraph. For a proportional additional 
sum it m^pht be extended to Glasgow. 

As to the working of the telegraph, it is 
apprehended, that even if the speed of 
wilting were not attained, there could at 
least be no diificnlty in indicating one letter 
per second. At this rate, a communication 
which would contain sUty-five words would 
ecpupy about five minutes. This is suppos- 
ing the vowels to be all indicated. But ab- 
breviation in this, and many other respects, 
wotdd no doubt be contrived ; and the num- 
ber of words in the communication supposed, 
are greater than necessary for an ordinary 
banking or commercial letter, or for friendly 
inquiries and responses. Supposing, however, 
that each communication was to occupy five 
minutes, and to be charged five shillings 
each, if the telegraph was worked twelve 
hours a-day (that is, six hours from each 
end), it would produce a retenue of 36/. 
daily, pr 10,800/. per annum, supposing 
there were 300 working days in the year. 
If, however, tlie plan is practicable, the 
public intelligence that would, no doubt, be 
transmitted by the telegraph would be suf- 
ficient to keep it in operation night and day.' 

Arrangements are being made for having 
tlie necessary experiments tried on a metal- 
lic conductor of fifty or a hundi'ed miles in 
length, and if the same instantaneous and 
perfect indication of the passage of die elec- 
tric or galvanic fluid is found to takt place, 
as in the ease of the recent experiments at 
the University, the triumph of the scheme 
would be complete. 



NOTXS AND XOTICSS. 

C7M>*.omo«on.o8ir Samuel Aforhuid, who lived 
at Vauzhall House In 1676, had a coach with a 
moveable Mtelien, with clock wiMrk machinery) 
in which he eould mate soup, broU steaks, or 



foait a Jetat of laiat. When bt travelled Iwwas 
Us dwn cook. Sh* Samuel was as eccentric in hie 
taatea, at home aa abroad) the side table in hla 
dining-room, waa luppUed with a large fountain, 
and the glasses stood under little streams of water. 

JmmenaeTmm.^— The Heidelburg great tun appears 
to have been a vaia boaet } there is at Beanfoy*e 
vinegur works, at Lambetb, a vessel fall of sweet 
wine, contaiiiiiig 6^109 gallonv; and another fUU 
of vinegar, containing 56,79!) gallons ; the lesser of 
which exceeds the Heidelburg tun by forty barrels. 

Singalarlv Shaped Hail Stme»,-^On the 14th of 
May, M. fille de Beamnont being at Clamart, in the 
direction of Plessis Piquet, witnesed a remarkable 
hail storm, which proceeded fh>m a cloud of small 
extent, and low in height above the surface of the 
earth. The stones were singular in form, being all 
anguiar and pymmidal; the opposite face to the 
pyramid was curved^ and appeared to be the seg- 
ment of a concentric sphere. All \i'ere composed of 
very distinct fibres directed spherically, and at the 
same time presenting marks of concentric zones ; 
they were white and semi-opaqne ; they appeared to 
have been spheres of ice, as large as a pistol or 
musket ImiU, and ftmned by progressive movement, 
but all broken before they reached the earth.— 
Gazette de France. 

A society for the encouragement of the study of 
electricity has been formed in London. 

New Plan for Propagating Apple Trees.— A new 
plan for increasing plantations of apple trees has 
lately been carried into extensive practice by the 
horticulturists of Bohemia. Neither need nor graft- 
ing t« reqtured. The process Is to take shoots fhmi 
the choicest sorts, iusert them in a potatoe, and 
plunge both Into the ground, leaving but an inch or 
two of the ehoot above the surface. The potatoe 
nourishes the shoot, i^ile it pushes out roots, and 
the shoot gmduolly grows up and becomes a beau, 
tiful tree, bearing the best (rvAt.^Suabian Mercury. 

Watering Vegetables.— A solution' of soda has 
been applied with great success. The difference 
between vegetables so treated, and those watered in 
the usual way is very conspiciious. Vegetable mar- 
row in common mould has been found to surpass 
plants grown in a bed of dung. The proportion 
used is one pound to fouitcen gallons of water.— 
Enniskillen Chronicle. 

Usee uf the Sun Flower.— The value of this plant, 
which is easily cultivated, and ornamental to the 
garden, is sctirccly known in most parts of the king- 
dom. The seed forms a most excellent and con. 
venient food for poultry, and all that is necessary is 
to cut oil' the heads of the plant when ripe, tie them 
In bunches, and hang them up in a dry situation, to 
used as wanted. They not only fatten every kind 
of poultry, but greatly increase the quantity of eggs 
they lay. When cultivated to a considerable ex- 
tent, they are also capital food for sheep and pigs, 
and for pheasants and partridges. The leaves w^hen 
dried form a good powaer fur cattle j the dry stalks 
burn well, and form an abundence of alkali ; and 
in bloom the flower is most attractive to bees. 

Light evolved from In»ects. — A Singular pheno- 
menon waa witnessed on Tuesday evening, In the 
city of Canterbury. The residents within and near 
the preciuta of the Old Castle, at the southern en- 
trance of the citv, wehe alarmed in the night by a 
stream of red llght» apparently issuing ftt>m the old 
ruins, as if a fire was nging below. On repairing 
to the spot it was diacovered that the light emanated 
trom an innumerable swarhi of small Insects, which 
had colleeted on the widls and about the old mins. 
The moon was not visible, and, with the excepthm 
of the spot on which they had located, all was 
darknees. With the mohilng sun the little crea- 
tures disappeared. About thh'ty years ago a slmK 
lar phcaomcnim was witnessed on these walfai.— 
Kentith Gazette. 

New Tooifw Sitk Wormt.— An experiment, pos- 
sMslng much lotefMt and Importance to the HKKtn 
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of silk worms, has Just been made at Eplnal, by 
which it appears that the leaves of the scorsenera, 
a plant well known in the enllnary art, hare been 
vsed with much success for feeding those valuable 
iasects. — Sutxejr Agricultural Ejprets. 

Science in the Leffigtaiure.—The new parllamen 
will, to all appearance, have a smaller number of 
:sclentific members (always few enough) than the 
last, which, in Its turn, had fewer than that which 
preceded it. Sir George Cayley will have no seat in 
the first pariiament of Queen Victoria, while Mr. 
Uabbage is further off the object of amb^Uon than 
ever. Mr. Ewart, the magnanimous trumpeter of 
foreign art, and would Xk patron of foreign artists 
at the expense of Euplish, has lost his election for 
Liverpool. Air. Morrison, also, who was a sort of 
representative of the artlstic-maisufactvuing in- 
terest, has disappeared from the house, and, as far 
as is known, has left no successor. The principal 
acieutlllc men who remain there are Mr. Heathcoat, 
the member for Tiverton, well known for his Inven- 
tions in lace machinery, and the (said-to-be-uiisuc- 
cessful) steam-plough : Mr. Haudley, the member 
for Lincolnshire, whose exertions to introduce 
steam-machinery in agriculture have been great and 
long-continued ; and Mr. Jephson, the member for 
Mallow ; who holds a high reputation in the me- 
chanical world. We believe Mr. Rotch, the bar- 
rister, better known to fame as the inventor of the 
patent screw-fid, has not secured a seat on the pre- 
sent occasion, or, of course, he would have to be 
added to the scanty list. 

Steam Communioation with India. — There is now 
some tangible ground for the belief, or rather the 
hope, that this great object will very shortly be ac- 
complished. Those two slow moving bodies, Go- 
v«niment and the East India Company, have at 
length progressed so far, in accordance with the 
recommendation of the House of Commons' Com- 
mittee (which ought to have taken effect years ago) 
that the steamers necessary to complete the line 
are at length ordered to be fitted for their stations, 
and are expected to commence plying almost im- 
mediately. It is to be hoped there will now be no 
more slips '* betwen the cup and the Up,*' but it 
has been mure than suspected that the East India 
Company took up the scheme only for the purpose 
of more conveniently overlaying it. We think, 
however, public opinion is now so strong upon the 
subject, that this is now beyond their power, and 
that the long-desired communication is at last in a 
fair way of being established. 

Schmidbauer^a Power- Ctirriuge. — In a para- 
graph In the Gennan papers we find some informa- 
tion of Schmldbauer's " Power-Carriuge," which we 
learn with amusement from the same authority has 
been attractiut; universal attention for several years 
past. This famous carriage is, it appears, set in 
motion by the action of an hydraulic press, and was 
to display its powers by going up hill with as much 
ease as over level ground. Two mechanicians of the 
name of Maunhardt and Drossboch, have recently 
examined its construction and given the result to 
the public. They pronounce the principle to be 
worthless, its application clumsy, the construction ' 
of the vehicle disgraceful, its perforniances con- 
temptible, and the whole conceni a humbug. , The - 
'• Hamburg Correspondent" adds, that " it is im- 
derstood that from thirty to forty thousand florins 
(three or four thousand pounds) have been expended 
by Englishmen on the construction of this carriage, 
a fact," it retnarks, " by no means incredible, since 
Messieurs, the British, often sacrifice the highest 
sums to the oddest ideas." We are afraid that to 
this charge we can hardly plead ** not guilty." 



Fint Railroad from Ports.— The railroad from 
Paris to St. Germain, the first constructed in 
the nelghbourtiood of that capital, was intended 
to be opened, if possible, on the occasion of the 
annual festhrais, in honour of the three days of 
July, It was, however, only found practicable to 
make an experimental trip on the 30th of that 
month, some of the rails having then only been laid 
down the preceding night, and the public opening 
has been deferred to the 15th of August. A ndlroad 
to Versailles is, it appears, in contemplation, and is 
considered more likely to pay than any other in 
the neighbourhood of Paris, especially since, by 
the alteration of Louis Phillip's new museum, which 
outdoes all former outdoings in that line, the daily 
number of passengers has b^n increased from four- 
teen or fifteen hUndred to rourteen or fifteen thou- 
sand ; and though, of course, not likely to continue 
at that extreme height, will in all probability, con- 
siderably exceed for the future what it formerly has 
been, even In Its palmiest times. The Constitu- 
tionnel indulges in a view of congratulation at the 
completion of the St. Germain railroad, which seems 
a little too lof^, when it is considered how far their 
despised neighbours of Belgium, have been allowed 
to outstrip the now dilatory French, in this important 
branch ot commercial enterprise. The same jour- 
nal refers with great satisfaction to the prospect now 
it appears entertained of dispensing with the use of 
EnglUh uron in the construction of the railways; 
but although the writer is very indignant at the 
notion of being " tributary," to England for Iron, 
he aupears to entertain no sort of objection to being 
" tributary" to England for the invention, or rather 
of taking it without paying tribute at idl. Let the 
French invent a method of guiding balloons, and 
we hope the English will exhibit a range of ideas a 
little superior to the meanness and malice of bor- 
rowing the discovery, and at the same time prohi- 
biting the importation of French silks for the man- 
ufacture of the article. 

Steam Vessels in Sweden. — ^The progress of Swe- 
den in steam-navigation may be considered as very 
creditable to that country, when we reflect that in 
spite of great natural resources, it is at present the 
poorest In Europe. The number of steam vessels 
now in activity amounts to twenty-six, of which 
four belong to the government, and twenty-two to 
private individuals. The horse-power of the four 
government steamers is stated at 275, and that of 
the private ones at only 899;— the average, there- 
fore, for one of the former is GS horses, and for one 
of the latter 40, or one-tenth of the power of the 
large isteamer just launched at Bristol, to run be- 
tween that port and New York, three of a similar 
size to which would exceed in power the whole 
Swedish twenty-six. Four other steam-vessels are 
now, hwvever, lu course of building for the Swedish 
government, and it is Intended to go oo gradually 
adding more and more to the nuvy. 

To Dilute Ink.— One of the best substances for 
diluting ink that has become too thick for lue is a 
strong decoction of coffee, which appears in no re- 
spect to promote the decomposition of the Ink, 
while it improves its colour, and gives it an addi- 
tional lustre. This useful discovery was made by 
]>r. Bostock, the chidrman of the committee of 
chemistry, and is communicated in a valuable arti- 
cle " On the improvements in black writing ink/* 
inserted in the 47th vol. of the Transactions of the 
Society of ArtSt ifc. 

Erratum — in a few impressions of our present 
number, p. 310, col. 1, lino 14, for "reiterated," 
read " reckoned." 
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DESCRIPTION' OF AN AIR-PUMP OF A NEW 
CONSTRUCTION, VmiCII ACTS B'TTHER AS 
AX Aia-PUMP, OR A C0NDEN9SR, OR AS 
i'OTII ; K.VABLIXG THE OPERATOR TO 
KXMAu-.^r, TO CONDKXSE, TO TRANFBR 
A GAS FROM OXK CAVITY TJ ANOTHER, 
OR TO PASS IT THROUGH A LIQUID. BY 
R. HATIK, M.D., &C. 

This pump has one iron chamber,* one 
piston aud four valves. When in operation, 
it is always simultaneously exhausting and 
condensing ; and, of course, accomplishes as 
much, in a given time, as two chambers of 
the usual construction, of the same calibre 
and stroke. A suction valve is placed at 
each end of a steel rod, which slides through 
the packing of the piston ,t so as to be air- 
tight, and to be pressed in opposite direc- 
tions alternately. It is of such m lengthy 
that while it forces one valve, towards which 
the piston moves, against its seat, closing a 
corresponding aperture, it withdraws the 
other valve from its seat, and, consequently, 
opens the aperture with which this valve cor- 
responds. Hence, with every reversal of 
the motion, the aperture previously opened, 
will be shut, while that previously shut will be 
opened. Between the apertures thusaltemate- 
ly opened and shut, and the valve cock A, a 
communication is made by means of a forked 
leaden pipe, communicating with the valve 
cock at A, and with the apertures at B and 
C. The valve cock, by means of a gallowft 
screw D, communicates, when desirable, 
with any receiver by another flexible leaden 
pipe P. 

Two other analogous and corresponding 
apertures E, R, which communicate in like 
manner with a valve cock G, are furnished 
with two valves opening outwards. These, 
when not subjected, to any pressure from 
within the chamber, are kept in their places 
by spiral springs. They act as valves of 
efflux, and, like the valves in other con- 
densers, are opened by the presstu-e of the 
air condensed by the piston as it approaches 
them, and are shut by springs when the pis- 
ton moves in the opposite d^ection. It is 
well known, however, that this mode of 
opening valves, if unassisted, always allows 
a small portion- of condensed air to remain 
in that portion of the chamber and of the 
passage leading t^ the valve, which the pis- 
ton cannot.be made to occupy entirely. This 

* The diameter of the chamber in the ingtrument 
represented in the figure i» three inches j the length 
is ten and a half inches, allowing a stroke of about 
eight inches, talcing off the thickness of the piston. 
In order to render this instrument unsasceptible of 
injury from mercury, it was constmcted altogether 
of iron or cast steel. 

t This contrivance was suggested to me by an 
excellent pump with glass chambers, obtained many 
years ago Arom Pixii. In that pump a steel rod is 
made to open and shut one valve : in mine the same 
rod opens and shuts two valves. 



disadvantage is dlminiihed in the eaie of the 
valves which I am describing. A stem pro- 
ceeding from each vftlve enters the chai^cr 
so far, as that the piston cannot finish the 
stroke without coming in contact vrith the 
stem, and moving the valve sufficiently to 
allow the air to escape, without suffering any 
resistance from the valve and its spring. 

The means by which the apertures of the 
suction valves communicate with a valve 
cock A, and may be made to communicate 
with the receiver through the pipe P, have 
been explained. By like means the com- 
munication, existing between the apertures 
of the valves of eiBux and a valve cock 6, 
may b*- extended from this valve cock to any 
receiver. In fact, it is only necessary to 
vary tihe rituation or number of the pipes, 
by which communications with the chamber 
are effiBCted, in order to cause the apparatus 
to perform the part of an air pump, a con- 
denser, or both. When employed to trans- 
it air, it would be more correctly designated 
aa a forcing air-pump^ than as a condenser. 

The disk of brass in fhmt of the pump, 
setves as an air-pump plate, when connected 
with the pump by means of the pipe P, as 
represented in the drawing. (See front page.) 
it is supported en a hollow brass cylinder, 
femiBhed with valve cocks as at K L, in or- 
der to allow Vfuious experiments to be per- 
formed by means of the tube, in the axis, 
Bttrmoanted by a cup of copper. The tube 
being open at the lower end, the cup is ac- 
cessible to an incandescent iron. This con- 
trivance fitcilitates the exposure of sub- 
stances to heat, either in vacuo, or in any 
gas. When boric acid and potassium are 
thus heated, boron is evolved. By means 
of a similar arrangement, heating chloride of 
calcium with jpotassium, I obtained a potas- 
saret of calcium, which decomposed water 
and yielded a solution which was rendered 
milky by carbonic acid. 

When a glass globe of fifteen gallons is 
exhausted over l£is plate, and filled with 
oxygen gas, phosphorus having been pre- 
viously placed ia the copper cup, on heating 
the phosphorus, a combustion ensues of 
traacendent splendour. 

For this and other experiments, the hol- 
low cylinder, which supports the air pump 
plate, may be screwed into a hole in a table 
and placed at any convenient distance irom 
the air pump. With this view, there is a 
conical screw cut upon the lower end of the 
cylinder. 

The mechanism by which the piston is 
moved, is too obvious to need description. 
There is, however, a peculiarity in the con- 
struction 01 the piston rdd, which is of great 
utility. The rod is hollow, having been 
sufficiently reduced in diameter from a piece 
of gun barrel by the wire-drawing process. 
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The bore of this J^plhiv rod is occupied by a 
solid rod, wbich extends fiom the metidlic 
disk, at liie farther end of the piston, to the 
rack. To the other disk, the hollow rod is 
fastened. The leather packing between the 
disks, being turned in the lathe so as to fit 
the calibre of the chamber accurately, is 
made more or less tight by the action of a 
screw just above the rack. Hence the pres- 
sure may be regulated without taking the 
pump iq)art, which is always troublesonie, 
and. at some periods impracticable within 
the. time ^t commands 

With respect to the efficacy of this pump, 
s^sfactory proof was given some time since, 
at th^ Franklin Institute, when it raised the 
mercury very near to the height of that in 
the TorricelUan tube« 

Having been in posssession for many years 
of an elegant air pump with glass chambers 
fumj^hed by Pixii, we have been induced to 
give the preference to the new instrument, 
in all cases where a perfect eshaustioa has 
been desirable. 

Of the three valve cocks, one usually com- 
municates with a gage ; since, instead of 
an instrument of that nature permantly as- 
sociated with the pump, and which is sub- 
jected to eihaustion by means of a laietal 
communioadon with tiie perforation leading • 
to the cavity of the receiver^ I employ a 
moveable barometer g^e, which is made to 
conununicate with the reeeiver directly. The 
operator is thus enabled to observe the quan* 
tity of g^ in the receiver, after the eom- 
municatioQ with the air pump is arrested by 
closing the valve cock through which it was 
established. — Trans. Amer. Phil. Soe, 

HtTTCHrSON's, ANp BACON AND 

kilby's gas burners. 

Sir, — In my former communication, 
I meant no more than to protest against 
the merit of an invention being conferred 
on Mr. Hutchison) which I believed, and 
still believe* to be justly due to others. 
ClDvis would have been secute from any 
further notice from me, had he confined 
hiidself Within rea^nable bounds ; but 
the ntiarepresfentatione of his last letter, 
impeHihr^ly demand, if unintentional, 
colifectioti, and if wilful, exposure. 

CldviH favours u^ with two diagrams 
which he introduces with a perverted 
quotation. " Here are the Counterfeit 
representations of two burners. A. 
Hutchinsou*8,— B. Kilby and Bacon's." 
B, is in very truth a " ti&mtetfi^ repre- 
sentation*' of Baeon and Kilby's burner. 
It k neither it,-*'nor in the least like it. 
lliirf ia 00 Btidi tUtig as a " broad atid 



S2d 

circular ring brazed in the upper sur- 
face" of Kilby and Bacon's burner ; the 
one he comments on is not Kilbv and 
Bacon's, and therefore, any reply to 
his objections is unnecessary. 

No such explanation, however, can 
Qualify the assertion, made by Clo\is, 
tiiat Mr. ftutter's eulogy in your 603rd 
number, does not apply to the burner 
patented by Kilby and Bacon, but that 
it is confilied to " an adjunct to a 
burner, called a gallery cone.*' No^V 
Mr. Rutter fixes his praise as plainly as 
words can do it on ** a burner," not a 
gallery cone,— stating the improvement to 
consist in the apertures by which air is 
admitted to the ilame, being contracted as 
regards both the interior and exterior of 
the burner; and he expressly particu- 
larises the burner as patented by Messrs. 
Dixon, AValsall, knowintf it only as an 
article in the market by the name of the 
manufacturer stamped upon it ; and he 
adds, that "he knows nothing whatever 
of the manufacturers themselves.'* Clovis 
dan hardly be ignorant that the burner 
of Messrs. Dixon, which was the subject 
of Mr. Rutter's remarks, is Identical with 
the burner patented by Kilby and Bacon, 
for he says, " the burner of 1829, was 
before him as he wrote," and if it was, 
it must have been stamped with the 
words, " E. and W. Dixon, WaLsall." 

Clovis again says, that the merits of 
this burner " are yet to be discovered — 
hitherto they have remained ih profound 
and undisturbed obscurity.*^ Here 
again he is in error. In Liverpool, 
Sheffield, Leeds, Birmingham, Man- 
chester, and a great many other towns, 
it has almost altogether superseded 
the sale of the old Arffand. If not so 
much so in London, the fact is easily 
accounted for by the circumstance, that the 
burners are in the great majority of cases 
supplied by fitters on contract, to whom 
the cheapest burtier is therefore obviously 
the best. Nevertheless, they have had 
a considerable sale in London, whilst the 
sale of Hutchisoi^, I believe, is Con- 
fined eiitirely to tne company of which 
he is, or was, the engiiieer. But the man- 
ner, in which Mr. Rutter speaks of be- 
coming acquainted with this burner, is 
suffident to show that it has not " been 
buried in profound obscurity." 

As to the " exprimental ooservations" 
with which Clovis has favoured Us, tend- 
ing chiefly to slioW that by excluding air 

Y 2 



Digitized by LjOOQIC 



324 



METALLIC VALVES POR FIBE-ENOINES. 



from flame^ you deprive it at the same 
time of oxygen, I feel no disposition to 
disturb so profound a truth. But I deny 
that his speculative inference from that 
fact, of the inferiority of Kilby and 
Bacon's burner, is borne out either by 
experiment or observation. And to 
prove what I say, I would again adduce 
the testimony of Mr. Rutter (grounded 
on numerous detailed experiments) who 
dwells not only on the economy, but 
also on the peculiarly steady light of the 
burner in question. Or if any of your 
readers should prefer the evidence of their 
own senses, they may satisfy themselves 
of the faultlessness of the burner in this 
respect by a single " experimental obser^ 
vation^' of the way in which the splendid 
shop of Everington on Ludgate Hill is 
lighted. 

Clovis then considerately informs us, 
that " the principle of an invention can- 
not be protected by a patent," and that, 
" principle cannot be monopolised." For 
his lununous exposition of this occult 
doctrine, your intelhgent readers must 
feel duly grateful. I much question, 
however, whether the invention of Messrs. 
Kilby and Bacon will serve to illustrate 
his proposition as he would charitably 
lead us to infer, and I would invite him 
to peruse their specification before he 
again draws his partial diagrams and 
fallacious conclusions. 

This point however, as well as Mr. 
Hutchison's pretensions to originality, 
will be speedily determined by an autho- 
ritative tribunal, whose judgment I am 
content to await. Meanwhile, I cannot 
share in the amiable pleasure which 
Clovis anticipates from " the decision of 
the court, establishing an instance of that 
absurd enthusiam which leads inex- 
perienced persons to expend and waste 
money upon crude, useless, and imagi- 
nary mventions." I am not able to join 
him. To my mind, su«h instances, wnen 
they happen are rather to be lamented. 
The race we know is not always to the 
swift, nor the battle to the strong, and 
the failure of honest ex#tions, from what- 
ever cause, ought surely to awaken sym- 
pathy and regret, rather than exultation. 
Where indeed a man seeks to appropriate 
to himself the labours of another, to 
which he has not the least right, his dis- 
appointment may afford more legitimate 
satisfaction. 

I am. Sir, your obedient servant, 
Justus. 



METALLIC VALVES FOR FIRE- 
ENGINES. 

Sir, — Under the article "Fire-engine," 
in the *' Engineers' and Mechanics' Cy- 
clopaedia," by L. Hebert, in speaking of 
Newsham, it is observed, " that the de- 
scription of his fire-engine will be read 
with much interest when it is considered 
so perfect was his machine, that at the 
expiration of above a century, we still 
find it nearly as he left it." 

A consiaerable number of engines, 
some vibratory, others rotary, have been 
introduced; but all these have been 
found wanting in eflftciency and dura- 
biUty, as compared with that of New- 
sham. When it is considered that fire- 
engines generally meet with the most 
imaccountable neglect, it will be seen 
that permanency of working condition 
is a most important feature in machines 
of this description. 

The only alteration of Newsham's en- 
gine that has made any way in public 
estimation is the re-arrangement of parts 
introduced with a view to increased effi- 
ciency and durabiUty by Mr. Charles 
Simpkin, who, in the year 1792, patented 
an improvement in fire-engines, " which 
consisted principally in the employment 
of separate chambers for containing the 
valves, instead of placing them within 
the cylinders and £dr-vessels, as was done 
previously. Mr. Simpkin (afterwards 
of the firm of Hadley, Simpkin, and 
Lott), Long Atc, London, materially 
altered the internal arrangement of the 
working parts, and constructed an en- 
gine much more compact and convenient 
than any of its predecessors. As a tra- 
velling engine, it was infinitely superior 
to any previously built ; the only method 
of conveying Newsham's engine about, 
was by placing it in a cart or waggon 
made purposely for it, and many of our 
metropoUtan readers will recollect that 
the London Assurance, Royal Exchange, 
and Phoenix, Fire Oflftces, continued to 
run Newsham's engines in this manner 
to the end of the year 1832, when these 
and other offices combined in forming a 
general fire-engine establishment, which 
adopted Simpkin's form of engine."* 

Another improvement, which accom- 
panied those akeady noticed, was the in- 
troduction of perpendicular metallic, in 
Ueu of horizontal leather, valves. 



* The Engineers* and Mechanics* Cycloptedia, 
vol. i. p. $09. 
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As this particular form of valve has 
not yet appeared in print, and is not 
nearly so well known as it deserves, 
although at this time employed in all 
parts of the world, I send herewith a 
sketch of a metallic valve from a fifth 
size fire-engine, constructed by Mr. Mer- 
ry weather, successor to Messrs. Hadley, 



Simpkin, and Co. : a is the valve-seat; 
h, the valve hinged on to a shoulder at 
c by two screw pins ; c/ is a projecting 
piece of metal, which, striking against 
the cover of the valve-chamber, limits 
the opening of the valve to any approved 
extent. These valves are very beauti- 
fully executed, the valve being so accu- 
rately fitted to its seat by grinding, as to 
close the opening in an air-tight manner. 
The mode of fixing the valve in its place 
is as follows : — Perpendicular partitions 
are cast in the sole of the engine, which 
forms the valve-chambers, \vith a circu- 
lar opening of a proper size to receive 
the neck of the valve e, upon the end of 
which a strong screw is cut. The valve 
being put in its proper situation, with a 
stout leather washer between the parti- 
tion in the sole and the shoulder or flanch 
c, the ring-nut / is screwed up tight on 
the opposite side of the partition, making 
a good sound joint. 

From the circumstance of the valve 
hanging almost perpendicularly, a very 
smaJl force is sufficient to open it ; but 
in proportion to the extent of its open- 
ing, is its tendency to shut quickly in- 
creased. From the pecuharity of posi- 
tion, and the smaU quantity of surface 
presented by the valve-seat, there is no 
place for the lodgment of foreign matters 
that would otherwise injure the action of 
the valves and obstruct the working of 
the engine. The manner in which the 
valve is hinged to the shoulder, also 
causes it to open clear away from the 



seat, lea\dng a free passage for the water, 
and any impurities with which it may be 
charged. 

These valves have now in almost every 
instance superseded those of leather, the 
perishable character of which have led to 
Frequent and serious failiu-es in the time 
of need ; " there's nothing like leather" 
— for boots and shoes, perhaps, but in 
hydraulic machinery this commodity can 
be most advantaneously dispensed with. 
I remain. Sir, 

Yours respectfully, 
Wm. Baddeley. 

Wellington-street, Blackfriars Road, 
August 5th, 1837. 



RE]\IARKS BY MR. ADAMS, ON THE 
REVIEW OF HIS " ENGLISH PLEA- 
SURE CARRIAGES." 

Sir, — While recognizing with pleasure 
the approbation bestowed on my volume 
by your periodical work, I wish to avail 
myself of a portion of your columns as an 
arena open to all appellants, in order to 
reply to some objections of the reviewer. 
First, as to elasticity. " One of the quali- 
ties which render ash peculiarly valuable 
for carriages, is the absence of elasticity, 
and consequent indisposition to alter its 
form by its own internal eiForts." I agree 
with the reviewer, that the meaning of 
this sentence is obscure. The meaning 
I wished to convey is, that ash timber is 
little hable to warp, and is moreover 
very plastic. Even this must be quali- 
fied, for some ash is brittle, while other 
kinds, especially that which is white in 
colour and wide grained, is exceedingly 
tough, and may be made to take any re- 
quired shape. It is difficult to define, in 
common language, what elasticity is. All 
bodies possess elasticity, varying from 
the extreme of brittleness to the extreme 
of toughness — from a block of marble to 
a piece of sponge. Yew and lancewood 
are the most elastic woods when the 
elasticity of a spring is required, and, 
like all elastic woods, are subject to frac- 
ture, as is the case with tempered steel. 
Fir also is an elastic wood, but it is very 
brittle, probably owing to its porous 
texture, which permits the fibres to crush 
on compression. It is the plasticity of 
ash, as opposed to elasticity, which con- 
stitutes its fitness to resist fracture on 
concussion, and renders it little liable to 
warp, in comparison with other woods of 
equal density and irregular grain. 
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The mods o/cowtructing'whe^ls which 
I consider the best to ensure the elas- 
ticity requisite to prevent the mischiev- 
ous effects of concus^ioB when travelling 
at speed, will be easily understood by 
the accompanying sketches. Fig. 1 re- 
Rg. 2. Fig. 1. 



o 



pre«eBt8 a vav^ ahewii laterally with two 
opposite spokea Ixamed into it. These 
•pokw ;are lightened out on th&r front 
»ides, leaving their ends of fall size. 
Fig. 2 shews the spokes forcibly bent 
over to the front by the action of the 
shrinking tirew 

The greatest strain on a wheel is at 
the nave, and the greatest concussion at 
the periphery, consequently those are 
the points of wear. If, therefore, the 
spokes be of equal strength throughout, 
they must shake loose in their framings. 
But if they be reduced at their mid- 
length, they will possess an elastic action 
avai^ble to ehide concussion, and relieve 
the framings from the strain. 



The reviewer says, speaking of Mr. 
Hvnes' patent axle-box, " whether this 
effectual mode of becoming in^epemjent 
of wiishing up has been tried, on any 
considerable scale, we do not knpw." 
There must be an error here. If the 
circular magazine be filled with oil, it 
will remiun full so long as the wheel he 
not in motion, but the moment the mo- 
tion begins, the oil will be pumped away 
and dischajrged at the sl^ulder collar; 
and this process will go on till the. sur- 
face level of thj0 oil be at 4ie l^vel of the 
under surface of the axle s^m, i^hen the 
wasteful expenditure will c^se, and the 
remaincler of the oil will be economically 
used. 

Speaking of carriage Bprings» the re- 
viewer says, ** in the spring, the leverage 
is to every plate the same, namely, the 
length of the longest plate; the pktes, 
therefore, ought to be of equal thick- 
ness * * ♦. A spring composed of 
plates of unequal thickness will require 
a greater weight of metal to render it 
capable of a given duty than one of equal 
plates." If, by the word " duty," the 
reviewer means power of resisttmoe, he 
is right, and in this sense, a spxing com- 
posed of a single plate equal to the total 
of the laminse will perform still more 
duty. But the real duty of a spring is 
to yield — not to resist, and in the act 9f 
yidding, a luminated spring, composed 
of several plates, shding on one another, 
varies the leverage of the different parts. 
A reference to the subjoined figure will 
dearly ^ew this* A shewa a straight 




figure composed of several plates; B 
shews the same spring bent into a cir- 
cular form, a form \iiMch all straight 
springs, when in action, approach to, 
more or less. The innw plates of B 
being curves of less diameter than the 
outer ones, have a greater power of re- 
sistance, i. e. the strain on their fibres is 
greater, and the only mode of making 



the stram eonal to the outer ^ilatefl, it to 
reduce the thickness in the same propor- 
tion as the diameter. Therdfore, theu^ 
the theory ef tinie reviewer is sound, it 
does not hit the case, because the enu- 
meration of the cireumstances is defidest, 
resistance being substituted for yielding. 
With regfird to ^e fact tliat two cmt- 
rljages built precisely alike, as Uit as ex- 
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teraal evidence goes, will not run equally 
light, there are several circumstances 
that may explain it. If it be an under- 
spring carriage, a variation in the play 
of the springs may arise either from 
varying ifriction in the plates, or from 
the centres of motion at the spring ends 
being untrue, and either of these causes 
will materially affect the draught. There 
may also be an inaccuracy almost imper- 
ceptible in the adjustment of the axles, 
so that the two mnder wheels be not at 
a right angle with the line of draught. 
The motion of a carriage somewhat re- 
sembles that of a vessel on the water. 
It is not in a straight line, but in a series 
of curves to right and left alternately. 
It is therefore most important that both 
the vessel and the carriiufe should be of 
flexible structure, in or&r to diminish 
friction. The French privateers, during 
the war, were occasionally constructed 
with wedges in their beams, so that, 
when chased, the obstruction of the 
wedges would afford greater flexibility 
and speed. The fastest rowing boats we 
know of are the Deal gigs and the 
Thames wherries, and flexibility is in them 
even a more prominent quality than light- 
ness. The facility of draught in my 
equi]:x>tal carriages is not owing merely 
to the increase of size in the front wheels, 
but also to their flexibility arising from 
their vertebral constructicm and the per- 
fect action of the bow-springs, which 
yield in aU directions to every inequality. 
The front porticoi of the carriage also 
acts as a lever to the hind part, so that 
whenever the front wheels are turned to 
a curve, the hind ones are turned to fol- 
low the same curve. This same quality 
prevents the necessity of a drag chain 
and shoe, for m going down hSl, sup- 
posing the front wheels to followa straight 
Mne, if the binder axle be drawn to an 
angle ci greater or less indication, by 
any simple purchase, any amount of 
friction may be given to the hinder 
wheels. The importance of flexibility as 
an aider of draught cannot be better 
yiiistfaled than by a reference to the al- 
most by&-gQiie days of hackney-coaches. 
It is well known that those useful velo- 
des were remarkable not merdy i»r tbe 
play of their springs, but also of all their 
screw bcdts and joints without except 
tioB. Their movement^ therefore, was 
exceedingly easy, if not graceful, and 
the piower of tl^ lean horses was sufii- 
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cient to keep them going. This gave rise 
to an occasional practical jest when the 
coachman stayed too long at the public- 
house. Some wag would sorew up all 
the loose bolts during his absence, and 
when he returned to ply the whip, the 
result was either a break down, or a 
total stoppage, which no horse " steam" 
could overcome. It was probably after 
some such prank as this that the author 
of the Pickwick papers describes the 
horses " as about to assassinate the 
coachman." 

It is generally assumed that the mo- 
tion of carriages on our modern rail- 
roads is in a straight line, where curves 
do not intervene. But such is not the 
fact. No rails are really straight lines. 
They are a series of small sinuosities, 
and the carriages which run on them 
having fixed axles are — supposing those 
axles to be perfectly parallel — only calcu^ 
lated to run in straight lines. But if 
those axles be not perfectly parallel, then 
the carriages are only adapted to run on 
curves corresponding to the angle at 
which the axles are set. The result is, a 
large amount of concussion, friction, and 
destructive wear. The wheels follow the 
draught on the straight line ch- the curve, 
to whichever their adjustment disposes 
them, and are met by a sinuous projec- 
tion, which throws tnem off just as the 
course of a river is turned by a rocky 
point; they again follow their course 
imtil they meet another obstacle, and 
the samte results are renewed. The only 
remedy for this is, to construct the car- 
riages so that the action of the draught 
may regulate the adjustment of the axles, 
ana this once done, a curved line of road 
would be found as available as a straight 
line, wherever it may be desirable to 
av(Md expensive obstacles. But, with 
your permission, I will enter more at 
large on this subject at a future oppor* 
tunity, and meanwhile remain 
Yours obediently, 

William B. Adams. 

121, Long Acre, August 8, 1887. 



WHISHAW'S ANALYSIS OF RAILWAYS. 

The somewhat old-fashioned amplitude 
of Mr. Whishaw's title-page, which we 
have copied below,* will serve to give a 

* AnalysU of Railways i coDsiating of a Series of 
Reports on the Twelve Hundred Miles of projected 
Railways in England and Wales now before ratUa- 
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tolerably correct idea of the nature of 
his very laborious work. And yet, not- 
withstanding all its particularity, the 
reader can hardly help feeling disaj)- 
pointed, on penetrating into the body of 
the book, to find it so excessively tenx- 
porary in its character. In a pamplilet, 
the stamp of permanency is not looked 
for, but it is a different matter when a 
portly octavo volume is in the question. 
It is grating to the feelingy to fmd that 
an entity so outwardly respectable is de- 
stined, from the nature of its matter, to 
become in a great degree superannuated 
within three weeks after its first a})pGar- 
ance, and, after flourishing for a few 
short months, to be cast aside with as 
little unconcern or impropriety as " yes- 
terday's paper." Yet so it is. Mr. 
Whishaw confines his attention solely to 
the projects now (or rather then, for the 
title-page is already out of date) before 
Parliament. The few railways completed 
come not mthin his ken ; the many be- 
gun, or for which Acts have been ob- 
tained, lie beyond, his ranj^e of vision, 
and it rather unfortunately happens, that 
these two classes include by far the most 
interesting parts of what might, from 
the general title, most naturally be sup- 
posed to form the staple of an " analysis 
of railways." But Mr. AVhishaw will 
have nothing to do v/ith substantiality ; 
he deals only, ponderous a« liis produc- 
tion may appear; in details of the gossa- 
mer dreams of projectors, and elaborate 
plans, elevations, and sections, of castles 
in the air. It is therefore no wonder 
that his volume should be bulky, or, at 
the same time, that its utility should be 
less apparent than its bulk. 

Proceeding in alphabetical order, Mr. 
AVhishaw first gives a minute account 
of the direction of each proposed line, 
with reference to mansions, pai'ks, houses, 
and other remarkable objects, by mea- 
surement in chains. AH this, of course, 
may be supposed to be vastly interesting 
to the parties concerned, but it is un- 
doubtedly " caviare to the general." If 

ment, together with those which have been aban- 
doned for the present Session ; to which are added, 
a Table of Distances from the proposed London 
Teruiini to e'glit wcil-known P];u'es in the Metro- 
polis ; a Table exhibiting the Length, Cost, Tun- 
nelling, Curves, &c. of each of the Railways for 
which Bills ore now In progress through Parlia- 
uient; with a (Glossary, and other useful Informa- 
tion. Uy Francis Whishaw, Esq., Civil Engineer, 
M. Inst. C. E. Loudon j lb';57. Weale. dvo. ; pp. 
312< 



the same process were gone through 
with actually existing railways, the result 
would be a very dry collection of names 
and distances ; but it is still worse when 
the same thing is gravely done with re- 
spect to all the lines projected, many of 
which will never be executed at all, 
while many more will be so materially 
diverted from their present intended 
course, that the measureuients now given 
will be useless. A precise account of all 
the bearings of the course of one Brighton 
railway, in esse, might pass muster, but 
in Mr. Whishaw's elaborate work, we 
have similar details of four or five Brigh- 
ton lines in posse ; and, to puzzle matters 
still more, it is almost certain that not 
one of these lines will be that finally 
adopted ; in which case, of course, our 
author's information on the subject will 
at once become mere waste paper. 

After the detailed account, Mr. Whis- 
haw invariably gives the particulars of 
the curves under three-quarters-of-a-mile 
radius, of the gradients, length of planes, 
and so forth, and of the tunnels and via- 
ducts, winding up with the contents of 
the excavations and other earthworks 
required, the number of crossings of 
roads, canals, and navigable rivers, and 
a few general "remarks." To all this 
mass of matter, the last head, perhaps, 
excepted, the same objection applies ; and 
even, in a great degree, to that, as Mr. 
"Whishaw declines to present his readers 
with his ov/n opinions on the compara- 
tive merits of the various lines, or to do 
more than point out now and then some 
of their most obvious pecuharities. We 
could have wished that he had given 
hiraseif more latitude as a critic, since, 
as he tells us in his preface, one of the 
main objects of the work is to enable the 
public to separate the schemes of real 
utility and practicability from • the very 
numerous ones of an opposite character. 
Mr. Whishaw puts the materials forjudg- 
ing in the hands of the public, that is, if 
the public had been bred under a civil 
engineer : he should have gone farther, 
and have she\vn how the materials were to 
be used, after pra\dding them to hand. 
Mr. Whishaw shrinks from the task, on 
accoimt of its apparent invidiousnsss ; 
but those who would enlighten the world 
on the subject of projected railways must 
not content themselves with such a milk- 
and-water excuse as this. The critical 
remarks might, and should, have be^n the 
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most valuable parts of the volume ; as it 
is, they make a feature of the least con- 
ceivable importance, llie compilation of 
the work, from the original parliamentary 
(locumentSj must have been an extremely 
laborious undertaking, but at the same 
time, requiring nothing more for its exe- 
cution than persevering industry; an 
"analysis" of the working merits, the 
real probable cost (not that laid down in 
the engineer's estimate), and the real 
probable profit or loss of each hue, would 
have demanded talents of a far higher 
order ; but it would also have been of an 
incomparably higher value. 

The concluding pages of the volume 
contain a good deal of miscellaneous in- 
formation on railway affairs, in a form 
less tabular, and therefore more attrac- 
tive, than that of the main body of the 
book. Such, for instance, as the follow- 
ing general view of the extent, expense, 
&c. of the projected lines of last session: 

" The number of proposed railways, in- 
cluding diversions, extensions, and branches, 
in England and Wales, for which plans have 
been lodged in the Private Bill Office in the 
present session, is seventy -five, of which 
only forty-eight are under the consideration 
of Parliament ; these amount in length to 
twelve hundred and thirty- three miles, and 
are estimated at the sum of thirteen milUons 
three hundred and fifty-two thousand seven 
hundred and twenty-six pounds,* or fifteen 
thousand six hundred and nbiety-five pounds 
per mile. The whole length of tunnelling 
is twenty-five miles ; and the lyimber of 
bridges, excluaive of viaducts and culverts, 
two thousand eight hundred and twenty-five, 
or nearly two and a third per mile. The 
weight of iron required for the rails is 
one hundred and ninety, three thousand five 
hundred tons ; and of stone for the blocks, 
two millions six hundred and seventy 
thousand tons. The area of land required 
to be taken is upwards] of fifteen thou- 
sand acres ; and of felt for the chairs, one 
hundred and thirty acres. These rail- 
ways, if carried into execution, would em- 
ploy at least five thousand men, and fifteen 
hundred horses, for three years.f The 
principal competing lines are the five 
Brighton, the two Birkenhead- and Chester, 
and the South Union, and Manchester, 
Cheshire, and Staffordshire Railways. 

* This sum is exclusive of the proposed Brighton 
lines, one of the soatliern lines from Manchester, 
one of the Birkenhead and Chester lines, the Great 
^Vestern, Southampton, North l^fidland, and East- 
ern Counties, diversions ; and ulso, the line from 
(iillingham to Exeter. 

t For the earthwork alone. 



" The proposed railways, in England and 
Wales, abandoned in the present session, 
are twenty-seven in number, amounting in 
length to seven hundred and ninety -four 
miles ; the length of tunnelling is about 
eight and three quarter miles ; and the num- 
ber of bridges, one thousand five hundred 
and ninety-five, or about two per mile.'' — 
P. 263. 

The concluding glossary is no unessen- 
tial portion of the work. In good truth, 
so many new words have l;cen coined 
within this year or two by railway specu- 
lators, that such an addition to the dic- 
tionary began to be imperiously required 
by "the public in general," that tl\ey might 
know what they were speaking about 
when the " crack" topic of the day came 
under consideration. Mr. Whishaw does 
not content himself with doling forth such 
small lumps of infonnation as that " ter- 
minus" in the railway-tongue stands for 
" end" in English, l^ut finds room to go 
into matters a little more at length. Thus, 
under the head of" locomotive engines," 
he favours us with the following interest- 
ing pieces of information : — 

" Locomotive engines, of very imperfect 
construction, were in use in use for a long 
time previously to their introduction on pub- 
lic railways. The Stockton and DarHngton 
Railway is the first on which this master- 
piece of human skill was introduced as a 
substitute for horse-power. Many of the 
engines still used on this Une are very pon- 
derous and heavy, but still they are power- 
ful. The Lord Brougham may be quoted 
as an example ; it is an engine 1 G feet in 
length, supported on six heavy wheels, each 
three being connected together with cranks ; 
these wheels are each 4 feet in diameter ; 
the whole weight is about 12 tons. The 
two cylinders are placed in front of the 
chimney, and are each 14 inches in diameter, 
the piston of each working vertically, and 
communicating with the cranks beneath at- 
tached to the wheels. 

** On the Manchester and Liverpool Rail- 
way, the proportion of the number of engines 
in daily use, is almost one to every three 
miles, and about as many more under 
repair ; among those at present in use, may 
be mentioned, the Collier, the Mercury, the 
Rapid, the Hercules, the Ajax, the Speed- 
well, and the Thunderer. 

" On the Dublin and Kingstown Railway, 
where the passenger-traffic is very consider- 
able, the trains starting from either end of 
the line almost twenty times a day, the number 
of engines is nine ; they are severally called 
the Manchester, the Britannia, the Vaux- 
hall, the Kingstown, the Dublin, the Comet, 
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the Vittom, and the Stanley, Three of 
these were huilt by Messrs. Sharp & Robert*, 
of Manchester, imd have 11 -inch cylinders 
and 16-inch stroke; and the remainder by 
Mr. Forrester, of the Vauxhall Foundry; 
the weight of these engines is from about 
9 to 10 tons ; many of them are of elegant 
design. 

*' On the Leicester and Swannington Rail- 
way, where the tonnage of coal alone, from 
Mr. Stephenson's and other coIMertes, is 
about 500 tons a-day, the number of engines 
is seyen. The Atlas and Vulcan, each with 
six wheels, are two of the most powerfU 
engines at present in use on any line of 
railway^ having cylinders of 16 inchea dia- 
meter, and 20-inch stroke ; they are built 
for heavy loads and slow speeds. The Her- 
cules, Goliah, and Samson, have each 14- 
inch cylinders and 18-inch stroke; and, 
lastly, the Comet and Liverpool, 16-inch 
cylinders, and 14 -inch stroke. 

*< The valuable work on locomotive en- 
gines, by the Chevalier de Pambour, con- 
tains the best possible information with 
regard to the construction of the locomotive 
engine."—?; 279. 

DEMONSTRATION OF NAUTILUSES 
ASTRONOMICAL FORMULA. 

Sir> — Iver M*Iver tells me in this d8ty*8 
number of the Meekanies* Moffturine, that 
he wiE forgive me for my past mktakes, 
provided I can give a demonstration of 
the truths of Nautilus's astrcmomieal 
formula, for determining the time when 
two given- stars will be in the same 
azimuth circle. With this request I will- 
ingly comply, and the more readily so, as 
Nautilus iniorms us that tbe trutb of his 
rules are founded upon some of the 
simplest problems (theorems or proposi- 
tions woi^ have been a better term) in 
spherical trigonometry. 

In the £lrst place, I beg leave to make 
some eoTcettkms in Nautilus's notation 
(press errors I believe them to be). For 
»S«2^»*, read st^,x^,»^. 

Demonstration. 

Let Z represent the senith of the ob* 
server, P the pole, D fifflai R the positions 
of the lower amd upper stars. Draw <he 
^eat circlesDO, P N perpcn^cuhnr to 
E P, Z D and using «l^ same notation 
with Naisrtihis, we haire. 

By spherics, co9. A : 1 : : tan. PO * 
tan. PD /. tan. P O = tan. a?, = tan. 
cos. A ; hence OR =^ P* + a? (according 
as the perpendicular D (T falls above or 
below the point P). Again, sin. O R : 



•in. OP : : taiLDPR : tan. PRN- 

hence tan. P R N ^ ^'f'' '^\ ^ ' 
Bin. (P'±i*) 

Alsocos.RP:cotRPN: : tan.RPN 

/. cot. RPN =- tan. RPN. Cos. P^ - 

sin. . 4?, . tan. A . cos. P^ 

^—7 -—7 =» cot. afi « sin. a?^ 

sin. (P»±af, j 

tan. A . cos. P* . cosec.fr+ayj]. Lastly, 

cos. ZPN : cos. RPN : tan. R P» : tan. 

ZP; hence COS. ZPN = 52tMN^ 

J tan. Z P 

PR — COS. a? J,, tan. P . tan. L «= cos. «* .'. 

a?* ± ar* « hour angle Z PR. Q. E. D. 

Demmstration qfhtrM'Iver's method. 

zr 




1st. Let the perpendicular (see the 
above diagram) P N fall between R and 
D, then cos. NPR : cos. DPN : : tan. 
PD : tan. P R; hence, by conqposition 
and division, eo«r. NPR-4- cos. DPN 
: COS. NPR — COS. DPN : : tan. PD 
4- tan. PR : tan, PD — ■ tan. PR. 
That is from two well known tri- 
gonometrical theorems^ Cot. A : tao. 

i (DPN — N PR) : : sin. fp D -f 
DR) : sin. (PD — DR). There- 
fore, tan. j (DPN — NPR) « tan. 



(a-npr) = 



cot. A . sin. (« — h) 



sin. {a-^-b) 
cosec. («-+-&)• sin. (a — h). cot. A =» tan. 

a?. Therefore the angle NPR =*= A— «. 

Again, cos. Z? N : cos. NPR, tan! P R 
: tan. Z P .-. COS. ZPN = cos.ZPR. 

tan. ZP 

tan. PR = cos. i^'^^\ tan. b . san. L 

= COS. y; hence y — lA — x\ ~ hour 

angle Z P R, the same as i\ stated by 
Iver M'lver. 
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When the perpendicular P N fiJlfl be- 
tween Z and X by piursvung a similar 

process wb find, tan. /a+RPN) 

« cfiBec. <a+6) . sin. (flh-i) . eot A. In 

this case the < N P R « (*— a) and 
the hour angleZPR = ZPN + NRP 
- y + f J5*— Aj. Lastly, when the per- 
pendicular falls upon DZ produced, we 
still find the angle N P R « (x^A.\ 

But i^ this c^e the angle N P R being 
greater thanZPN, we have the how 

a»rfe Z P R=N P R---Z P N - («wa) 

^—y : these are the modifications (I pre- 
sume) which Iver M'lver alludes to 
in hin letter in the Meehamcs* Magazine 
of this day. I am afraid Nautilus will 
find some ^fficulty in extracting any 
thing usefid from Dr. Tiarks astrono- 
mical equations (see No. f29); for any 
practical purpose they are not worth one 
farthing. 

I am, Mr. Editor, yours, &c. 

O.N. 

Augusts, 1837. 



CHMSliyATIOKS ON THE DCTTT MBRFORMSD 
BV TKE ceRNWALL STEAM ENGINES. 
BY f ACOB PERKINS, CIYIL ENOfNEEB. 

(From the Franktin Journal for May). 
The true cause of the great difference oi 
duty pMformed by the Cornwall and the best 
BoultOB and Watt en^es, has been a mat- 
ter of serious inquiry fov the last fifteen or 
twenty years« But within the last two or 
three years, the difference has been so astor 
nishing as to induce msuiy engineers to sup- 
pose that some part at least was owing to 
trickery. 

If we do not admit the fact of the supe- 
riority of the Cornish engines, the cause will 
B0^ seqB be foimd. I must say, that after 
much tlK)ught, investigatioB, and e:(peri- 
nenl, I betieye that the Cornwall engines 
^ at least three times l^e di^ty that the best 
low pressure, condcnsmg, double stroke en- 
giftes dot -ABd I have no doubt that I see 
ttie reason of it. 

■ I|«mg» IB the first plaee» visited the 
Cornwall mining establishments to judge for 
myself, I .Very soon came to the conclusion, 
that the advantage which the Cornish single 
^ti-oke engine has over the reciprocating 
double stroke engine is much more owiu^ 



to the difference in the construction of the 
engines, ^an in that of their boilers. Very 
few engineers know the great value of using 
high steam expansively, and many of those 
who admit it, do not know how to apply it 
properly. 

The repeated experiments which I have 
made have satisfied me that the single stroke 
engine is far better cidculated for taking ad- 
vantags of the valuable property which the 
expansion of high steam possesses than the 
double stroke. In the first place, there 
should be no steam lost between the steam- 
pipe and the piston, which cannot be avoided 
in a double stroke engine. In the second 
place, at the end of the stroke the steam 
should be allowed to escape without any re- 
action, and this cannot take place, when the 
induction and eduction pipes are used at 
each end of the cylinder, as is the case with 
the double stroke engine. 

If the induction pipe is large enough to 
allow the steam to escape freely so as to 
prevent loss by reaction, then the eduction- 
pipe would be much too large for the induc- 
tion pipe, and much high steam would be lost, 
without having the benefit of expansion. 
In fact, it is impossible to get the steam on 
and off soon enough in the double stroke 
engine. The loss from this cause is much 
greater than is generally believed. It is 
supposed by some that there is a loss by 
having the steam on one side of the piston 
only ; it is, however, quite the reverse. It 
is very well known that the larger the piston 
the greater is the saving, particularly in the 
piston itself. To make the single stroke 
engine consume the same steam as a double 
stroke engine, the cylinder must be double 
the area. 

If it should be said that much time and 
power is lost by not having the steam on 
the piston on the return stroke, it may be 
said in answer, that if only fifteen strokes 
are made in a minute, there would be but 
two seconds between the working strokes ; 
and that' the fiy, when the fly is used, must 
be very light indeed to shew any variatioB 
of speed. When worked in the Cornish 
fashion without the ^, no power can be 
lost between the strokes. 

I do not mean to say, that all the gain is 
to be attributed to the single stroke engine ; 
■ there is undoubtedly mudi power saved by 
dispensing with the fiy wheel, where the 
work to be done is pumping water.. This is 
proved by the fact, tlwt a single stroke, 
balance bob, low pressure^ pumjung engine 
will raise 33,000,000 lbs. \ while the double 
stroke low pressure engine with a fly-wheel 
will raise but 22,000,000 lbs. The fly is a 
power which will not, like steam, wait to 
accommodate itself to the stubborn visiuertia 
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of the water, neither will it accommodate 
itself to the going off of the steam, conse- 
quently much power must be lost. When 
one watches the beautiful accommodating 
action of the Cornish pumping engine, he 
will readily see, that there must be great 
loss in using the ponderous fly. When the 
steam is first let on to the piston, the pres- 
sure, although 40 lbs. to the square inch, 
it seems too little for its work, and appears 
to labour hard to get the water in motion, 
but at the end of the stroke, although the 
steam has expanded down to lOlbs. to the 
inch, the work seems quite light. Here the 
expansive property of high steam is beau- 
tifully exemplified. To begin the lift 40 lb. 
to the inch seems not enough, but when the 
stroke is ended, 10 lbs. seems more than is 
wanted. How is it with the condensing 
double stroke engine ? Is not the power the 
same at the end of the stroke as at the 
beginning } 

I cannot believe that the enormous quan- 
tity of 125,000,000 of water was raised one 
foot high with 841b. of coal without the as- 
sistance of a little air, which certainly can be 
used without being readily detected. To show 
how I learat this singular fact, I must be 
allowed to relate a curious trick which was 
attempted to be passed off on me in Ame- 
rica about forty years since. Two honest 
farmers, one day called on me to see if I 
would join them in a patent of great im- 
portance ; they stated that the discovery 
would prove that the law was erroneous 
which stated that water would rise only 
about 32 feet in a vacuum. I told them it 
was contrary to what I had learnt and de- 
clined having anything to do with it j they, 
however would not be put off. They said 
that they had brought with them an ex- 
hausting pump, which had raised water 100 
feet by rapid exhaustion, and that they would 
pay all the expenses of fitting it up, and that 
I could then see who was wrong. One of 
them averred that he was a ruined man if he 
had been deceived. I was so satisfied that 
he had been imposed upon that I readily 
agreed to test his pump. I had a leaden 
pipe attached to the double barreled ex- 
hausting pump, and the situation I had 
fixed upon happened to be 44 feet from the 
water to the pump. MTien the pump was put 
in action, it, to my great surprise, delivered 
the water at the pump spont. I then set 
myself to work to discover the cause, which 
was not ascertained until the third day ; I 
observed that the water appeared full of air 
bubbles, it then struck me that air was al- 
lowed to mix with the water in minute por- 
tions, by which means the column of water 
became expanded; I then placed my ear 
close to the pipe and soon discovered a sing- 
ing noise, and by clasping the tube with my 



hand the noise stopped and the water ceased 
to flow. Here was the trick ; by examining 
the tube I found that it had been perforated 
with a small pin-hole unknown to me, which 
admitted just air enough to expand the 
column. I then charged the men with the 
imposition ; one denied it, but the other 
looked pale, and acknowledged he had done 
it by the direction of the inventor, who said 
it must be kept a secret, otherwise the in- 
vention would be infringed upon. They 
were now made to understand that they were 
duped, and were soon on their return home, 
minus 3000 dollars. 

Having seen that a column of water might 
be expanded by admitting air under the 
lower clack, I was induced to inquire, while 
in Cornwall, of an engineer, if he had ever 
known air to have been admitted under the 
clack ; after expressing his surprise at my 
question he admitted that it was common, 
but that it was not acknowledged, since - 
every one wished to have it appear that they 
had done as much duty as possible. 

Since the quantity of water pumped was 
known by the number of strokes per day, and 
as the contents of each stroke was known by 
its length, and by the diameter of the 
plunger, if the air which the water contained 
was not allowed for, more work appeared to 
have been performed than had actually been 
done. 

My friend stated that it had been found 
advantageous to allow air to be admitted in 
small portions, for it made the pump work 
more lively in consequence of the spring it 
gave to the column of water and caused less 
strain to the machinery, but that he never 
knew the air allowed for. Although this 
circumstance of admitting air to mix with 
water serves to lessen the amount raised, yet 
this cannot, I think, be more than 15 or 20 
per cent., and I fully believe, 90,000,0001bs. 
have been raised one foot high by a bushel 
of coal. 

ON THE MANUFACTURE OF WHIM-ROPES 
FROM IRON WIRE. 

(Being the Substance of a Communicatioti 
from Mr. Albert, of Clastlml Royal Bri- 
tannic Hanoverian Mining Councilor, to 
Dr. Karsten, Royal Prussian Privy and 
Mining Councillor, and Member of the 
Royal Academy of Sciences in Berlin, 
Editor of the ** Archives of Mineralogy j 
Mining, Metallurgy,^* 8fc.J 

(From the " Arckin fur Mineralogies Geognosie, 
Bergbau und Iluttenkunde,^^ conducted by Dr. 
C. J. B. Karsten. Berlin, 1835.) 

The great annual expense of providing 
ropes for the shafts in the mining district of 
the Upper Harz, and the circumstance of 
the hemp being only procurable by impor- 
tation from abroad, led me during several 
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years to make a series of experiments for 
the sole application of iron to this purpose. 
These experiments terminated in new me- 
thods of manufacturing whim-ropes, and of 
obviating their weight, by the adoption of 
endless chain ; but yet my object was not 
accomplished. However, it occun*ed to me 
subsequently, at the commencement of last 
year (1834,) that iron wire might be plaited 
or twisted together so as to form a whim- 
rope; and the results of my experiments 
were so completely satisfactory, that arrange- 
ments are now making in these mines for 
the general adoption of ropes of this descrip- 
tion. The manufacture of them from iron 
wire is, in fact, a very simple, and not an 
expensive, operation ; and yet there are a 
great many apparently insignificant circum- 
stances which materially delay the work, and 
occasion impediments, which can only be 
obviated by obtaining an accurate knowledge 
of them. I have, therefore, resolved to de- 
scribe the process and its peculiarities, and 
hope thus to render some service to practical 
science. 

In the first place, the iron wire employed 
is of the sort numbered 12, in the Royal 
Foundry of the Harz, of the diameter 0,144 
inches ; and ten feet of the wire weigh 13,91 
Loth, Cologne weight, or seven and oiie- 
fifth ounces avoirdupois. 

This wire is drawn by a machine, in 
lengths of 60 to 130 feet ; and to facilitate 
the work on the straight-rope course, and to 
avoid weakening the wire by violent bend- 
ing, in order to bring it into a straight di- 
rection, it is so arranged, that after the last 
heat, the drawing is performed with a single 
wire on a cylinder of twelve feet in diame- 
ter. The price of this wire is at present 9 
dollars, 10 groschen current, for llOlbs. 
Cologne, or about ^1. 7*. per cwt. 

For the preparation of the wire, the fol- 
lowing implements are requisite : — 

1. A large smith's vice, about 70 lbs. in 
weight, attached to a frame of the usual 
height. 

2. A small hand vice, about 6 lbs. weight. 

3. Iron winches (fig. 1) made of one 

Fig. 1. 




middle, with a round handle at each end, 
altogether fifteen inches long. The centre 
forms a flat surface, containing five holes of 
about three-tenths of an inch diameter. The 
four outmost holes lie in a circle at one and 
a quarter inch distant from each other. At 
the centre of the circle is a similar hole, 
connected with the other holes by grooves 
of about one-fifth of an inch in width. This 
communication may be suspended by means 
of pegs, introduced through small openings 
on the narrow side of the winch, pushed be- 
fore the holes, and fastened by their elasti- 
city, or if required, by grooves made to fit. 
The holes must have no sharp edges. If 
dispatch is required, three such winches 
will be necesssary. 

4. An iron winch (fig. 2) of the same 
construction as the former, with^tliis differ- 
ence, that it contains only three holes of 
half-inch wide, without connexion with each 
other. 

5. About eighty boards, of six inches 
square, half an inch thick, with four round 
holes of one-quarter inch wide, two inches 
apart in the square (fig, Z.) 



Fig. 3. 



Fig. 4. 




Fig. 2. 

piece, three-eighths of an inch thick at the 



6. About ninety similar boards of hard 
wood, with three round holes of half-inch 
wide, at equal distances from each other 

(fig^ 4j 

7. A cast-iron trough one-quarter of an 
inch thick, three feet long, ten inches wide, 
eight inches deep, and about 60 lbs. in weight, 
or a similar one of plate iron. 

8. Some files for sharpening the ends of 
the wires, knippers to take off the ends, and 
pliers to lay on a thin band of wire at par- 
ticular parts of the chain. 

Method of Manvfacturing the Rope. — The 
work requires a covered walk at least 130 ft. 
long. '^Tlie wires are laid in a straight line 
one beside the other, and the ends sharpened 
with the file before they are applied to the 
holes. Four wires are fastened to the large 
vice at the end of the walk, previously to 
which thirty or forty four-holed boards, and 
behind them the four-holed winch (No. 3) 
have been pushed along them, the boards 
being arranged at the distance of three or 
four feet from each other, to prevent one 
wire from touching the other. Along the 
whole length of the walk, workmen stand at 
six to ten feet apart, holding the wire up, 
when trussels or props are not provided, and 
turning it with a uniform and constant mo- 
tion. With the length above supposed, 
about ten persons would be required ; al- 
though a machine is now being made for the 
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jrarpose ; wMeh will, however, only be ad- 
visable when a large nnmber of ropes are to 
be prepared. At the end of the walk, op- 
posite the vice, a trusty workman Is placed, 
to keep the ends of the wire constantly se- 
parate while Ihey are being tamed. At the 
vice two men are stationed ; and one tnms 
the iron winch (No. 3) in such a manner, 
that at every complete revolution of the 
winch he advances six. inches forward. At 
first this distance may be regulated by mea- 
surement, bilt in a short time practice gives 
the necesssary correctness. 

The second workman at the vice follows 
the turner with the small hand-winch (No. 2), 
secures in it the twisted rope at every two 
feet, and holfls the winch steady, so that the 
turner can advance farther. 

As the turner proceeds, the boards (No. 5) ' 
are pushed towai*ds the other end, and the 
workmen as they reach it successively, are 
for the time no longer required ; as often as 
the winch is turned once round, so often all 
the fpur wires must be turned throughout 
the whole length of the rope ; but during 
this turning no twisting takes place, but only 
a motion upwards and downwards, as weU 
as from left to right. 

When the turner has proceeded with his 
work to the end of the walk, and a cord of 
four wires is thus completed to the above 
length, this cord is for the present laid on 
the ground. The workmen who have been 
spared, as above described, have meanwhile 
provided the wires intended for the second 
cord, with the dividing boards (No. 5,) and 
after them with the second winch (No. 3.) 
The four wires are then inserted in the vice, 
the turner recommences his work as before j 
and after that a third cord of fbur wires is 
formed by the same process. 

It will be requisite to make one of these 
three cords considerably longer than the 
others, and the last is preferable for that 
purpose, as the turning winch (No. 3,) and 
the boards (No. 5) can then be put on at 
once, so that turning is not meanwhile de- 
layed. When the three cords of the length 
of the walk are completed, they are then 
turned together to form the main rope, the 
ends of each cord being now put through 
the ninety boards (No. 6,) which are pierced 
with three holes, the second turning winch 
with three holes, (No. 4) is put on, and the 
ends of all the three ropes are at once at- 
tached to the main vice (No. 1.) Tlie work- 
men are again distributed along the walk, 
and the turning proceeds as at first ; yet, 
with this important difference, that as soon 
as two ieet of the rope are turned, the main 
vice is opened, and the whole of the work- 
men move two feet forward in that direction, 
and the fiuiahed rope, as it become^ longer, 



is rotted behind or beside the y\6e in the 
form of a coil or ring, at least nine feet in 
Fig. 5, ri«*6. 




diameter. I'or this operation a cross is 
placed on tlie ground, so as to be easily 
turned round, formed of two strong pieces 
of deal Qiff, hj resting on a pivot in the 
centre. Aiter thus completing a rope of 
three cords and twelve wires, it is lengthened 
bv repeating the same process, when the 
smgle wires are to be joued to those of the 
next rope. 

After many trials, I have found it best to 
unite them by means of friction, in the fol- 
lowing manner : — on working to . the end of 
one wire, a new one is inserted into the 
same holes of the boards, (No. 5) along 
with it, so that at the ends of the wixea 
which are nearly worked off, two wires al- 
ways lie together for the length of forty, 
inches. When the turner arrives with the 
winch (No. 3,) at the commencement of « 
fresh wire, he thrusts it into the centre hole 
by the sharpened point, and almost into die . 
middle of the four turned strands of thje rope 
in progress, where it is fastened by binding 
it round a few times with thin wire, mainljr 
for the purpose of ascertaining at a«iy time 
where the end of a wire is to be fottnd« since 
it is desirable to bring it, if possible, to the 
inner part of the main rope* when thie Utter 
is to be turned. The rope is then tnrned 
twenty inches farther, in such a way that, the 
fresh wire remains firmly seized in the midr 
die of the former. The corresponding peg , 
of the two in the winch (No. 3) is now darawn , 
out, the wire which is nearly worked off is 
pushed out of its hole in the circle of the 
winch, and inserted into the centre hole of 
the same winch ; and in its place the forward 
end of the fresh wire i& removed from the. 
centre hole, and inserted into the vacant 
hole in the circle, when the peg is again- 
pushed forwards. 

On continuing the turning, the remaining 
twenty inches of the old wire likewise oc- 
cupy the centre of the rope, mA are W^ 
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bound round at the ends with thin wire. 
The firmness of this binding consists in the 
circumstance that every wire in the main 
rope or chain is not exposed at the exterior 
surface for more than from six to nine in- 
ches ; as it then enters the interior^ where 
the tension retains it firmly in its position, 
even although a single wire at the surface 
should occasionally be worn away or other- 
wise rendered useless. The maiicing of the 
places where the ends are fastened by the 
thin wire, enables the workman to distri- 
bute these fastenings in an equal manner 
through the rope, which indeed often takes 
place of itself from the regular length of the 
wires, and is often eifected by the breaking 
of the single wires. There should not be 
more than two ends of different ropes at the 
same point. 

By the method described, a rope of any 
length may be made, adapted to the depth 
of any particidar shaft. If the covered walk 
be 130 to 140 feet long, thirteen workmen 
will be wanted, who may be kept fully em- 
ployed ; of these, five or six must be men 
on whose care reliance may be placed ; the 
others may be invalids or boys. On an 
average, these thirteen persons in one hour 
can finish fifty feet of rope, at least. 

The rope when completed must be cover- 
ed with an adhesive composition, which on 
cooling still remains flecnblc, in order to 
defend it against the damp of the mines. 
For this purpose there may be used the 
reftise of artificial grease or oily composi- 
tion ; and in default of these, a mixture may 
be employed, consisting of one-third of oil, 
and two thirds of colophonrium or rosin. 
The iron trough (No. 7) is filled with this 
composition, and a coal fire maintained un- 
der it till it becomes heated to the tempe- 
rature of boiling water; the rope is then 
drawn slowly through it, so that it may be- 
come sufficiently heated in the fluid, and all 
the interstices become filled with the grease, 
and consequently devoid of air. In an hour 
and a half 700 feet may be thus greased by 
eight workmen. When many ropes are to 
be made, a machine may be employed for 
this purpose, which, however, would pro- 
duce no saving, if the work be on a small 
scale. To 700 feet of rope, there will be 
required forty to fifty pounds of the com- 
position. 

To join the rope to the chain on which 
the bucket hangs, I have found the following 
to be the simplest method : — ^The end of the 
rope is heated gently, to the length of eight 
inches, and then bent round an iron clamp, 
in the form of the half of a chain link, hol- 
lowed from beneath (fig. 6. J A wrought- 
iron ring, of one inch in breadth, previously 
drawn along from the opposite extremity of 
the rope, is then driren dowa to th« cUmpf 



and the <Nida of the wires txt sepamtely 
turned through the ring, and fastened or 
beaten down over it, afther which the whole 
is fastened with wire or strong cord round 
it ; or if greater security be desired, it is 
enclosed in molten lead. A chain-link is 
suspended in the grooved clamp before 
closing the chain, or it may be done after- 
wards if a snap<»link be employed, which 
may be opened and shut. 

As long as this process presents no ma- 
nifest disadvantages, it will not be requisite 
to adopt any superior or more difficult me- 
thods. The heated part of the rope should 
not extend upwards above the ring. After 
various trials the weight of a rope of 700 
feet, without the composition, was found to 
be only three cwt. one quarter, or from 
three to four pounds every seven feet. The 
expense, on a close calculation, for manu- 
facturing a rope of 3920 feet, including every 
outlay, to the time of fixing it to the whim, 
is 220 dollars, namely, 171 dollars for the 
wire, and 49 dollars for wages, or about 31/. 
10«. for the whole, reckoning seven dollars 
to the pound. Kach single wire will bear a 
tension equal to ten cwt., and the whole 
twelve, consequently, 120 cwt. The weigbt 
of metal used at once is about ten cwt. 

It is indispensible that the rope should be 
coiled within the limits of its elasticity; and, 
therefore, it is not advisable to have the 
coils of less diameter than nine feet. The 
cage of the whims of the shafts in the Harz 
are in general twelve feet in diameter. The 
small weight of these ropes, with wheels of 
twenty-eight to thirty feet diameter, freely 
admits of the use of buckets from nine to 
ten feet in height, when, in case of iron 
chains being employed, only four feet would 
be allowable with an equal power of the 
water-wheel. The larger diameter allows, 
with a slow motion of the wheel, a greater 
velocity, with advantage to the machine. If 
every bucket be made of the breadth of three 
or four feet, the ropes will not wrap or en- 
tangle over each other, even at the depth of 
1400 feet or more, by which the injury arising 
from friction is avoided. The working of 
these ropes, in reference to the supply of 
water to the wheel, has proved highly satis- 
factory, although varying, according to cir- 
cumstances. At one shaft a saving of one- 
fourth to one-fifth of the water was the 
result, as compared with hempen ropes, the 
work being equal. At another the saving 
was one-third to two-fifths. In regard to 
durability and economy, a positive result 
cannot be given, since none of the wire ropes 
which have hitherto been in use are yet worn 
out. At the Caroline shaft, which, on an 
average, required 3010 feet of fresh hempen 
rope annually (the total quantity in use 
beiDg 3<»40 feet,) «t a charge of 860 doUan, 
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about 123/. sterling ; there have now been 
wira xop^ awloved ^ir^y^our weekt^hich 
are 'sdll pcrftctfy fit for 'use. So much, 
however, has already been saved as would 
sufGcc to make new ropes. Af the present 
period (April, 1835,) ropes of this descrip- 
tion are used in four of the principal shafts 
of the Upper Ilarz. In a few weeks they 
will be employed in two shafts more, and 
they will be gradua^ adopted, in a manner 
compatible with a <fue regard to the interest 
of those manufacturers who have heretofore 
supplied the hempen ropes and iron chains. 
The adoption of tlie wire rope is a matter of 
essential importance for the mines of the 
Upper Harz, where more than 84,000 
feet of rope, (partly hemp and partly 
iron) are in constant work, and where every 
year upwards of 38,500 feet of new rope are 
required. — Mininc/ Journal. 

LISr OF IRISH PATENTS GRANTED IN JULY, 

1837. 

William Gossage, of Stoke Prior, Worcester, for 
nn improved apparatus for decomposing common 
salt, and for condensing and making use of the gas- 
ious product of such decomposition, also containing 
improvements in the mode of conducting these pro- 
cesses. July 14. 

Alexander M'Ewan, grocer and tea merchant, 
Glasgow, for a process for the improvement of" 
te:is as ordinarily imported. July 14. 

Peter Spence, of Henry-street, Commercial Road, 
Middlesex, chemist, for improvements in the manu 
facture of Prussian blue, pnissiate of potash, and 
plaster of Paris. July 17. 

Charles Brandt, of Upper Belgrave-place, Middle- 
sex, merchant, for an improvement in the mode of 
evaporating and cooling fluids. July 17. 

George Goodlet, for an improved method of boil- . 
ing, drying, or evaporating, concentrating and treat- 
ing, also applicable to distilling spirits from grain, 
wash, or other articles, and rectifying. July 21 . 

John Spurgin,of Guildford-street, Kussell-square, 
Middlesex, M. D., for an improvement in the mode 
or means of propelling vessels through water, and 
part of which means may be applied to other useful 
purposes. July 28. ' 



NOTES AN'D NOTICKS. 

Medal Striking. — We have much ];1easure in an- 
nouncing to the friends of the fine arts that Mr. 
Pistrucd, chief medallist in the Royal Dlint, has 
discovered a n^ethod by wlilch he can stamp a 
matrix or a punch frou) a die which has never been 
touched by an engraver, and shall yet make a medal 
Identically the same with the original model in wax, 
an operation by which the bc.mty and perfection of 
tlie master's design are at once transferred to anj' 
metal, whcthtM* gold,, silver, or copper, by striking 
it according to the usual process. It will at once 
be seen that this is u very dilierent operation from 
that by which cast medals are manufactured. It is 
as simple as it is ingenious, and Mr. Pistrucci hav- 
ing no intention of taking out a patent for the dis- 



covery, and being anxioui to give to the public the 
f\ill lieneflt of tt, in the different processes of manu. 
lacturing plate, jewellery, and all ftiods of ornnm- 
tttl work in metal, announces that the whofe m the 
process consists of the following method : — The 
model being made in anysabstance, wax, clay, w«od, 
or other fit rootertal, a mould of it is taken in piiis- 
ter«, from which nioiUd, VKhen dried and oiled to 
harden it, an impression is taken in saud, or other 
similar substance which may be preferred, and from 
this again a cast is obtained in iron as thin as pos- 
sible, that the work may come up sharply, and the 
iron attain the hurdness almost of a steel-die 
hardened. This cast-iron impression is then flat- 
tened mathematically true on the back, and tixed in 
a steel die, the hollow of which is turned to the 
exact size of the cast iron, and it is set within the 
rim or border, hammered as close as possible, so as 
to form a collar. The metal upon which the im- 
pression is to be struck (to form cither the medal 
itself or a steel matrix, if desired' is to be fashion- 
ed into the shape of a cone in the ordinary way, 
perfectly flat at the base, heated red-hot, and placed 
at the bottom dish of the press. When the die, 
litted as above, having i)een previously placed at 
tlie top dish, and the workmen quite ready to give 
the blows instantly, three <'r four, as may be re- 
tjuired, a perfect impression of the cast-irow will be 
"^ attained without the least injury to it. Of course 
it will be necessary, previous to the die being used, 
for the artist to polish the surface. Mr. Pistrucci's 
first experiment was successfully ])erformed upon a 
punch of hard copper, with his model of the me- 
dal of Sir Gilbert Blane, being nearly three inches 
in diameter j and he has no doubt thatlt will equally 
succeed on a steel punch, pwhaps, too, without its 
being necessary to heat it. When the'process above 
described shall have been brought to the perfection 
of which it is capable, there can be no doubt that 
in the execution ofw'orks of this descriptiou it will 
not only be the saving of the labour of months or 
years in the engraving of dies, and, consequently, 
of great expense, but the work to be executed will 
In all points be, in an instant, an exact fact-simile 
of the original conception of the artist, instead of 
representing, as at present, merely the handiwork 
of the engraver, copied from such original. It will 
also dispense with the use of the very expensive 
machinery, such as the tour a portrait, introduced 
into the mint by Mr. Pistrucci several years ago, 
Avliich, however apparently correct in its produc- 
tions, can never give a perfectly tnis semblance of 
the original, even to the limited exteat to which it 
is applicable. And we may possibly be led by it to 
discover the mode by which the artiste of antiquity 
succeeded in producing these beautiful coins, in 
which the softness and boldness of the fleshy parts 
have never yet been equaHed by any modern en- 
graver in steel. — Times. 

Magnetic (ihsa'fnt'o.is. — Baron Alexander von 
Ilauibollt, in an advertisement inserted in the Pru.t- 
Hifin State Gazette, of t'\e 4th instimt, aonounces 
tbiit Professor Parrot, ijf Oorpat, ba«-4inder taken a 
speuLilic journey to the North Capfi^ and has ex- 
pressed a wish that corrcsj^ondlng maj^netic observ- 
atiims should be made by scientilic men in ditferent 
parts of Kurope «n the J^lst. 24th, 28th. or »lst of 
the present month of August with a view to ad- 
vance the theory of the magnetism of the earth. 
Th« tr-avellet' wishes the observations to be taken at 
intervals of five minutes from noon on any one of 
the above days, till noon on the following day, by 
mean Gottengen time. 



C-"!?* British and Foreign Patents taken out with enonomj} and dcspnteh ; Specijiciitions, IHsclaiiners, and 
Ametulnients, prejmred or renised ; Caacats entered: and generally every BrHnch of Patent Business 
promptly transacted. 

A complete list of Patents from the earliest period (\b Crir.JI. UiJbJ to the present time may be examined^ 
Fee 2s. firf. ; Clients^ gratis. 

LONDON : Printed and Published for the Proprietor, by W. A. Robertson, at the lirechanics' Magazine 
Office, No. C, Peterborough-court, between 185 and 186, Fleet-street.— Sold by G. W. M. Jtornolrts, 
Proprietor of the French, English, and American Library, 55, Rue Nenve, Saint Augustin, Paris. 
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H.UTCUISON'S WKT and DRV WM» 

The excessiye impurity of the coal 
gas manuflsurtured previous to the year 
1805 (when lime was first oeed in the 
purifying process) occasioned consider- 
able perplexity to all the parties who 
were engaged m its production. 

In ffi^ng tin following description of 
Mr. Hutchison'! purifier, it will not« 
perhaps, be considmd out of place, to 
relate the circumtiQMe which led to the 
accidental discovery of that affinity which 
exists between Ihne and tha aulpanretted 
hydrogen, with which coal is conhtad. 
Tke occnrtence took place while Mr. J. 
Hutchison was exhibiting some of Ua 
early experiments, before the gentlemen 
who originated the first metropc^taB 
gas company. 

The apparatus which he oaed upon 
those occasions consisted of a reiort 
placed in a vertical position over a fur- 
nace, the lower part i^ the retort beiiig 
surrounded by a groove, aa shewn sa 
the sketch at o. fbk groove, after the 




sary to provide a substitution for the 
sand. This substitute consisted of a 
portion of slacked Hme, which was bel]i|| 
used at the time, in repairing the premi- 
ses where Mr. Hutchison and Winsor 
were performing the experiments. CThis 
was in Green-street, Grosvenor-square). 
During the process, it was remarked 
by several of the gentiemen present, 
that there was a total absence of that 
noxious effluvia which, during former 
exhibitions, rendered the gas so ofifen- 
sive i and Mr. Hutchison beinff the only 
person hi the room acquamted with the 
circumstance that lime was used, instead 
of sand, in forming the joint, it oc- 
curred to him that wis happy effect was 
produced by the action of the lime upon 
the impure substances exhaled from the 
decompoaed coals ; a|ai having satisfied 
himseii of thia truly important fact, he 
adopted various meltiods of applying 
lime, in order to reijder the gas fit for 
practical purposes. Ke first mixed dry 
fetne with the coal bpfore bdng placed 
in the retort; but ibis injunnff the 



charging of the reloit, was wmaSE^ fiSed 
mih clay or sand, and eiti^ of tiieae 
aubstances sealed the gas, and ptovented 
its escape : bh n anolJier jomt at the 
junction of the coadactinf pip^ and tii9 
upper part of the letoii. 

A few B^Btites fMisvioiia to tte earn* 
mencement of one of the taqpesinBBia 
alladed to, it waa oheerved of a* at- 
tendant that there was neither daf war 
sand in readiness i and as a nnmbier of 
p«re(ms interested in the veeidt of the 
exhibition wera present, it was neces^ 



quality of I3ie cokOj the metho 
abtti^Nied. The B«ie was then placed 
in thin lavera vmin perforated iron plates, 
which being laid upon the surface of the 
eoals in tiie retort, abiorbed the noxious 
jgaaea as they became disengaged. This 
arrangement was -alaO given up, and 
ultimately the lime WM applied in sepa- 
rate vessels. 

It was this accidentpd discoverv which, 
more than an^ other part of tneur in- 
teresting experiments^ mduced seven of 
the ffentiemen who i^re present to lay 
the foundation of a f^Bs company, by 
immediately subscribf^ a fund of 700 
^ineas, with which fum active opera- 
tions were commence^ and shortly alier 
this nucleus of the Chartered Company, 
liighted the public lax^ps in Pali MaQ. ' 

The enteiprise wijsjpeatiy encouraged 
hy the Prince of VWes, who efvinoed 
coariderahle I nieipl in its success. Vm 
Duke (oi Athole, sho^ alid Ludovio Grants 
was die chief promoloie of the scheme } 
indeed, the UftlmgeoSkapssk was appoint- 
ed chairman of tiie in|hnt gas companvv 

That the illiuninalipg qualities of the 
« produced might l^dispkyed to- the 
best advantage. The Prince ordered his 
^••nseivatorV in the rear of his mansion 
at P^ Mali to be lighted, and the gaa- 
ittiiiff s w^e constructed for the purpose 
by Hutdiison. Immediately dter tiaa 
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exhibtiion^ sbc elegant lamps wiwre placed 
upon the noble portico or colonade which 
occupied the principal front of Carlton 
House, and lighted by the early speci- 
mens of coal gas. 

The original projectors of the com- 
pany were mdefatigable in their exertions, 
to season public opinion in favour of this 
a&w light 

The various products which resulted 
from the distillaiion of coal, such as the 
tar, ammonia, and coke« were exhibited 
toilfe^royal family by the Duke of Athole^ 
an^ a portion of the salts manufiactured 
from .this zoaterial was presented to the 

,, Thus^ under the £ostenng patronage 
ii coyalty, and the direct innuence ii 
(cpimt^ aided by the spirited efforts ef 
the public^ a system of beautifiil arti&- 
€)al illumination was established^ winch 
has aince become of the greatest coBse^ 
i^ence to the country. 
: Until within the last four years the 
JTiachinery employed in the jproceea of 
purification has been so defective, that in 
most instances the gas was permitted to 
escape into the gasometer, without having 
1b>eea sufficiently exposed to the perfect 
and uninterrupted action of the cream of 
Ihn^ with whicA the muifier waa charged. 
; The sketch (see front page) re^iresents 
a longiludinal section of tl^ purifier for 
which Mr. H. seciured a patent riffht in 
1B33. All thathavebeenconstructedupon 
this principle sure still in operation, and 
in ^ rp6pect» since the first mtrodueti<Hi^ 
^lysMrethey failed to produce the im- 
port2«t effects which now renders coal 
gae innoxious. 

; The judicious arrangements and rela- 
i^. ewiptation of its parts, necessarily 
f^j^ every particle of the gas to the 
mflueiiee pf the lime. 
f ,Th9 . gM kamediately tiUr passing 
IkriH^gh ihA condenser^ and entenng the 
piF^fier, becomes separated by means of 
the^: oail^iim by which the machine is 
(Uyi40|^se that theeulphurettedhydrogea 
i|[W€^tfei3»» W^ of i^ oonatituent partsj 
ii?fto[>|p<eQiJ^i»e« with tlie,lime-wate5 
^#3lm]^m€i^ss< ba^grepeated^ in each 
©filte mf^^> the. giispaeeee in a per? 
l$^:f^at^io the ant Biain. 
r: T^ perlbffate4 pUtee and obli^[iie 
8]»eiv#e:^wn in the drawing 4ti eon<* 
pnefoott with ^e two agitatera, offar tlie 
m^^mfff ^truetieBB to what would 



oUierwise be tks too rapid prog rsaa ot 
the gas through the purmer. 

Another advantage which this inven- 
tion possesses over any other now in 
use, ie that of its ccnnbinibg a wet 
and dry lime apparatue ( this peculiarity 
in its construction, renders it very ser- 
viceable to gas works. 

Mr. Green, &e aeroenaut, has on seve- 
ral occasions oomplimettted the London 
Company on the purity of the gaa^ which 
by means of the a^BMntus has hem 8up« 
pued fixr hia bidloons. . 

The jmlendid haUoon, mkaxh m the 
iiioiilJietKavaBiberiBat, conveyed fthia en- 
lerpiiBiiig gmriienan and hia mnpanioiis 
to Geraonv wut ifitifeed by gas vhidi 
was passea through 4Ua . pNuifier on* 
der uie immediate inspection of Mr. 
Hutcluson himself. Mr. Green» who I 
believe may be considexed a^ excellent 
authority upon this subject, has declared, 
that the gas deansed by this purifier is 
the beat in qvality that haa evar been 
med for the purpose aaroatatkm. 

Detenptim.-r^Tt^ pipe A, ia tiitt 
through which the gas ia conveyed from 
the eondenser into the purifier. Tlie 
first obstacle which obatruets ita direct 
passage, iatlie perforated plate B; the gas 
ia here separated, and ita volume miniMdy 
subdivided, eo that the cieau of lime^ 
wiiich is eontiaually preserved in uttfona 
action by the fhiu / and / is made to 
exert its attractive influence ia, abatraet» 
ingthe sulphuretted hydrogen. 

The pmrts indicated by the iafttera C F 
and G are upon the same prineiple aa B, 
and serve to multiply the neceaaairy oIk 
struction to the gas escaping^ before it 
has beeen sufficiency washed. 

The oblique shelves l» a and 3, are 
also for the same purpose. 

K L are two hydraulic eea| capiuwhicli 
prevent the escape Of gas from we per* 
pendioular tubes, ina^nah the q^mdlea 
Q and R revolve; IB is a horisontal shaft 
upon whkh are plaeed tfro vartieid eof 
wheels, which- by me^is of laaauat or 
steam power give a rotaiT xootien ta 
the bevelled cog wiMek'N 8adO» and to 
these Mw aMdie4 4fa« arMUa ^ ^ 
aj^tatora//. . ^ 

The plate G ieeavered wltha layer of 

Slhae wliieii raeeWee the gaa^ alter 
> paaaed OiMiagk the liqaid in the bet* 
tarn of the tank, tharefota,wlMtever fan- 
pnritlea may: ha^a eteapet #<ni the 
z 2 
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cream of lime« are completely extracted 
by 1^ last atase of the proeeaa. 

I is the feed pipe tlurough which the 
purifier is aupphea with the lime-water. 

H* W. 



from Enffland to Rome in one night, by 
meana of a flying horse ! 

Yours obediently, 

J. O. H. 

AagDit 20,1627. 



INVJSNTION OP BALLOONS. 

Sir, — Aerostation having of late occu* 
pied so much of the public attention, I 
thought that the fdkywing notices of a 
few supposed early approaches to t^e 
invention of the balloon, might not be 
unacceptable to vour readers. 

In a work by l^vester, translated 
from a poem by Du Bartas, published 
at London in 1592, the following curi* 
ous lines occur : — 

'* Ajfainste one ships that Bkips from stars to 
grounde, 
From wave to wave (like mndy balloonei 
bounde)*" 

Whether these ''windy balloones" were 
of a similar nature to the modem nuu 
cfames of the saime narne^ is, I think, a 
matter of doubt : a notice of the above 
lines was first made in the Gentleman's 
Magazine for the month of May, 1834. . 

From the following very singular pas- 
sage from Bishop Wilkin's "World in 
the Moon," it is evident that the author 
had in view the heated air baUoon : — 
** Suppose a cup, or wooden vessel, upon 
the ontwafd borders of this elementary 
air, the cavitv isi it being filled with fire, 
xa rather, letherial air, it must necessarily 
remain swimming there, and of itself can 
no more fall, tluin any empty ship can 
sink." 

Roger Bacon not oidy asserts the i)os- 
gibih^'of flying, but amrms that he him- 
self Imew how to make a machine with 
which a man might be able to convey 
inmself through the air like a bird ; but 
Dr. Huttaii Ims proved, that if it con- 
aisted of the same me&od which he de- 
scribes, the machine would be crushed 
inwards by die pressure of the external 
atmonAerCi 

Falliier<Lanay as late as 1 6/0, in a work 
entitled the '' Pkodoma," has revived the 
proMct of Bacon as his own invent^. 
• The tales iof Deadahis and others con- 
cerning^ the art of flying, can only be 
legariMd m empty ^les; ab uno disce 
mnheSi According to Richard of Bard- 
nc^, Bishop Gfostest made a journey 



THE VELOCIPEDE. 

Sir, — I should feel much obliged if 
yourself or one of your talented corres- 
pondents would explain, why the nume- 
rous and ingenious attempts made to ef- 
fect locomotion by the velocipede, have 
hitherto proved aoortive : what is the 
rationale of a velocipede ? does it dimi- 
nish friction, or has it hitherto only 
transferred it in a disadvantageous man- 
ner, and what is the desideratum ? Can a 
man employ his muscular power to effect a 
ffreatervelocity than walkmg or running, 
by mechanical interventions, without a 
proportionate exhaustion ; or has nature 
placed a limit that no ingenuity can 
pass ? There is a wide difference between 
the actions of walking and that of rolling; 
is not the latter a positive mechanical 
advantage ? in point of fact, is the velo- 
cipede a toy or a machine ? There seems 
some analoffv between skating and velocl- 

rding, and 1 know from experience that 
can attain a velocity of eight or ten 
miles an hour by the former, widi the 
same exertion that I could obtain. four 
or five by walking or running : what is 
the rationale of this ? If the efficiency 
or non-efficiency of the machine were 
calculated and proved, it would, doubtless, 
save the waste of much ingenuity and 
labour. 

I haveread your notices of Mr. Adams's 
work on "Pleasure Carriages," with much 
])leasure, but, in reference to his inven- 
tion or plan for keeping the wheels eduaL 
by enabling the vehicle to tock witnom 
the usual beming on the front wheeto, I 
cannot help doubting whether a 'gte^ 
disadvantage would not arise, to the "di- 
rect progression of the carriage. Jn 
the ordinary construction, the ^bmiOT- 
tion of the motion of the four wheels ib 
well maintained, the weight bearing 
equally on them all ; but, if the contiec- 
laon between the wheels were broken, as 
it would be by Mr. Adams's central ioirrt, 
the weight upon either pair of wft^jfefe, 
beififf dwided, woiild, I conceive, cr^te 
a tendency to a vacillating motion in the 
direct progress of the carriage; the wheals 
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being conBtantly liable to be throwu out 
the same line. 

Your obedient servant, 

A CONSTANT RBADER. 

A!UgU8t,14,1837. 

STEAM NAVIGATION TO AMBRICA. 

Sir,— An article on *' Steam Naviga^ 
tion'^ appeared in a recent number of the 
Edinburgh Review (No. 131), in which 
the writer endeavours to prove that Dr. 
Lardner is correct in the conclusion to 
which he came in his paper on that sub* 
ject laid before the British Association, 
Sept. 1836, — viz., that a profitable and 
permanent conneidon could not be ef- 
fected between New York and England 
in one trip. 

As the subject is one of general in- 
terest, and of great importance to the 
commercial interests of this country in 
particular, great care should be taJcen 
not to discourage the spirit of enter- 
prise, which has prompted three different 
parties to make the attempt to estabhsh 
steam communication witn the United 
States, nor to afford an excuse for the 
East Indian Government to fall back into 
its former inertness upon the subject of 
a steam communication with India, now 
that it has been just roused into action, 
by the determined and persevering im- 
portunity of its subjects there. It is es- 
sential to a fair trial of any project, that 
the best means be employed to accom- 
plish the end designed. If a vessel whose 
speed is only five miles per hour be em- 
ployed to perform a certain passage in a 
^ven time, when one whose 8i>eea is ten 
n(ules an hour can be had, it is evident 
that the experiment is not a fair one. So 
in reasoning upon the practicability of 
finy scheme, like that of steam navigation 
to the United States, if a number of ves- 
"s^sbe selected whose size, speed and per- 
formance, are notoriouslv less than those 
o]f,;paany other vessels which are actually 
in existence, it is evident that however 
correctly the size, speed, and perfonor 
a^ce of thje selected vessels may be ^ven, 
it does not prove that the scheme is im- 
jp^Tf^icable with vessels of larger size, 
greater speed, and better performance. 

The writer of the article " Steam Na- 
vigation" in the Edinburgh Review has 
giv^ us a very full and elaborate table 
of the consumption of coals, average 
speedy &c. of eleven steam vessels^ from 



which he most logically and correibtly 
proves, that with such vessels, a steam 
communication with New Yotk is im^ 
pracfticable. Had his researches been 
somewhat more extended, it is very pos- 
sible that he might have have found, at 
least eleven other 'steam vessels, whose 
average- speed.. would. have sh/own that 
instee^ of twenty-four . or twenty^five 
days, it would be possible to perform the 
same distance in fourteen ornfteen days. 

The Reviewer sliates that Mr. Field 
considers that great improvements have 
been made in marine engines since 1834. 
The performance of many of the hisw 
steam vessels fiilly bear out Mr. Field in 
the opinion which he is said to have 
given. Yet, by a strange perversity, he 
adopts as data the performance of steam 
ships, most, if not all of them, built be- 
fore that time, and concludes, that a 
steam communication with New York is 
impracticable ! 

The Admiralty steamers are the de^a 
upon which his calculations are made ; 
yet he has not informed us whether they 
slackened their speed during the night, as 
I believe is the practice in ner Majesty's 
service. 

The writer contends, that any infer- 
ences from coast and channel trips are 
fallacious ; but he has not shown us why 
they are so. It is well known, that on 
the coast and in the channel, the short 
cross sea which is so frequent, retards the 
progress of steam vessels much more 
than a long rolling sea, and therefore a 
priori, this affords a good test by whidi 
to try the performance of a steam vessel. 

The use of salt water for raising steam 
is admitted to be a great obstacle to the 
performance of long vovages, but it is 
idso admitted, that fresn water may be 
substituted with good effect; the reeent 
improvements in condensation^ warrant 
us to expect that it may be done tridi 
success. 

But the great difficulty i6, the quantity 
of coals required, which the Reviewer 
says, will prove an insuperable obstacle 
to long voyages. In this paHicvl&r k 
seems higmy probable that he wifl be 
found to be in error, for upon his own 
showing, the kurger vessels require a 
smaller power in proportion to their ton^ 
nage tiian the smaller ones. And of tiie 
^vessels which he has selected as the date 
upon which he makes his calculations, 
there are only three which are now 
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Steam Frigat^p of 807 torn $ the Deci, of 
639 tons; and the Private Steamer A, of 
06Q toiuu The two firal are cooatructed 
for war, and ar^ thereforo not to be ex* 
peeled to bavo sufficient capaek j for car« 
rving a larga mj^ly of fuel} imd the 
Private Steamfer X,kwA auffieienUy de-i 
8criba4 {m: tlM pubfic to form any judf^* 
ment a« tQ the quanty of Aiel &e wift 
ca^ 

tne Rarieva stataa thai ai aUamer of 
ItSi/QO tona, with 3iOQ> horse jxmer* wiU 
pnlj^atow 500 t(«a of coals. In thia 
ifert em e wt ii ia evidmt that he haa tak«« 
the iKNBiinal to«nagaaa the actual weight 
aba is capable of carrying ; whereas^ it ia 
M/maUjp found that a veasel will eanj 
slb&KA HQ pail? cent^ mora than her nomi* 
naltoimagaithiii, a vessel n^oeunaUy of 
\f2QQ tona is capable of eairrying with, 
safety ),800 tons. If theft the ppwer bet 
equal to 300 horses, the weigm of th^ 
BMdnncry and water will te, aa]r <oo 
tona. Tba cosanmption of coals per da« 
with koleraF of tha best construction, wiU 
ha. 72f,00O.lbs. pirar day« and ior fonrtem 
days will be 4^ ton% leaving 9^0 tona 
for spare coals^ merchandise and sjlioresp 

Anp4»er intportant leatuteivhich has 
be^ 0verk)okad!» « the £ftct» that large^ 
vesaela ara pcc^p^ed at a mjuch gr^ktor 
rate with thk same proportion of power 
to tonns^e than sma&er oofia^ Hence» 
if the IMmdee^ and Perth,. wMeh are 
about 640 tons^ are prc^ellad at the rate, 
of g^.S^ miles, n^axly t^^ miles per heiitfv 
a vessel of 1^200 tons; may be reasonali^ 
e:i;piect^d (having the saiwe proportion of 
tqnnage to ^w^r) to^ he propeled at a 
greater velocity y, but if, contrary t^ all 
experieni^,, she sheujiid not go faster,, 
tjj^n aha would p^r&im the distance be^*. 
twe^n New York and England in feur^ 
tcfcn days ^ and if the curvente and ivdnda 
should be favourable,, in n»ich l^ss time> 
as it is found that with a strong wind ia 
8uchadireclaon»that a.8t^am>^^aai seth^r 
saiH her speed will be accelerated about a 
mil^. or nule and a b^lf per hour^ 

Let us tak^ thet large steiam. ship nowr 
building in l4»;tdon &f the Britieh and 
Ameriqap SteamNayi^ationComiMsnYiand 
try what her capabilittee are for perform^ 
ing thfr mt^nded voyage« Her nominal, 
tonnage is 1,79^ tons ; ^ is to be pro?^ 
pdled hir tw^engiuaa of 320 horse power 
each,, which will require 47 ton« 2 cwt* 
a ^. i^. ihn, Q^ cod. m is9 o£ twenty^ 
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four houxe } if her ape^d ia onv ninA 
and a half miles per hour,, ahe wul per* 
form the passage in fourteen and a half 
days, and consume during that period 
683 tons II cwt. 1 qr. 20 lbs. of coals. 

Take the estimated weight of her ma- 
chinery, boilers and water at 600 tons, 
and (ttlowing 50 per eent. on the con- 
sumption of coali as a reserve) the wdght 
of fiiei at 1,025 tons, we have 1,625 tonsr 
for machinery and coals. Now the cal- 
culated ^splacement between the fight 
and load water hne amounts to about 
2400 tons, thus leaving about 800 toner 
to he occupied in stores, merchandise, 
and passengers. From a drawing which 
I constructed, in order to be submitl^ 
to the directors, I found by calculation, 
that with her machinery, coals and mer* 
chandise^ she woidd draw onl^ 16 feet 
of water, if built after my desi^ ; and, 
although buih. from anotasr design, I d» 
not thmk that her draft oi water will be 
grea% d^erent, probably rather mof^ 
than leas, when fiuhr equipped. 

Sosne of your readers may be impatiei^ 
at th£s mode of meeting the questioofit 
and wish for some facts upon wliach they 
too may reason and come to a ccmclusi^ 
for th^iselves. 

In 1825, the Enterprise a vessel of 
about 40a tonn^ efiected her passage fi^ 
England to Calcutta in 113 daye, 64 of 
winch she waa propelled by st^un, and 
49 by sails alone. 

In the present year, the Atalanta steam 
shifty of i^KMit 650 toni^ efiected her pas-. 
sa^ horn England to Oalcnlta in 91 
days, 23.Qlwh£h she was in port> a^d 
under weigh 68. days only. 

Here then is a striking instance of th^ 
improved state of marine steam engine^f,, 
and of liie advantage which.a large v^;f , 
sel hae over a smaU one i^ midu^ h^^ 
passage, fhe average speed of ih^ £n-'. 
terpfiz^ taJdnf; the distance at li.J^'^ 
miks, ift 130^ miles per. day, or aKoui^ 
5| mitea per hour ; whUst that of ^ 'fhjOr , 
AtaJnnta is 220f miles per daj, (w 9;^ j 
mjJes per hous for the \i^ole dis^ce. ^ !^^^ 

The- average speed of i^v SfajepJ^f 
steainvess^s onthe Mediterranean st^^sf^ 
was, some tinie since, officially statj^J^^ 
be 7Jth milea per hour, which, ial^gli^ 
miles more thaA the average given m.t 
the Edinburgh Revie^v^ takj^ng., i^, 
highest numbea* as. correct, it is mu<$l,r 
below the rsutftiofiaaost merchant 8teani[er»j^ ' 
uodar nmeh mxae unfavourable e&c^^ 
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iHSctictB. Pot instance, thofee Iwtwein 
9c6tl^dt and London eom6 to an atrierage 
9pM[ of tip^ardfi of nine ttf iles per hotrr 5 
tHo«e between Qasgow and Liverpool, 
petf6rm that passage in, from seventeen 
to twenty-four hours j and from the books 
of one company, I found on inspection, 
that the average time occupied in the 
passage, both winter and summer, was 
Mneteen hours ; and it was thought that 
some new boats, which were then nearly 
ready would make the average still less, 
nowthe distance bjrseabeing considerably 
ihore than 200 miles, the averajfe speed 
of ^e steam veesels employed in that 
ttsde, must considerably exceed ten miles 
per hour. Th« voyages now regularly 
performed by the merchant steamers to 
theFwiinsuIa and into the Meifiterranean, 
warrant u« to expect that a steam com- 
municattion Will be effected with New 
York in 6n^ trip. 

It would be imjust not to refer to the 
Columbus, a steam ship, fitting upon 
Mr. Howard's principle for {he purpose 
of attempdng the passace to New York. 
She is capable, I am inwrmed, of carry* 
iiig a sufficient quantity of coals to sup- 
ply tile engine for upwards of forty days, 
am twfl' use fresh water only for rjffsing 
steam*. 

^ Excuse my trespassing so long on your 
time, and believe me. 

Yours truly, 

Gbokge Bay£ey. 

tAtE EXPLOisJIOjy O^ THE ** UNro^"" 
STEAMER. 

3fr,r-Havinff fbrmerlr had a good 
deai' to do with tfee eariy establishment 
of steam navigation on the Thames, I 
naturally take an interest in every thing 
relating to the subject, which 1 meet* 
with in your pages. A good deal of dis- 
cussion, I observe, has arisen in conse- 
crtience, of the explosion of the " Union" 
Siearaer at Hull, somB attributing thw 
disaster to an insufficiency of water m the 
boiler, aind the generation of hydrogen 
gas;; whilr others contend that it was" 
occasioned by the undue accumulatiott 
of steam. But in assuming the first to 
be the cause, f would ask, is it jpos- 
Bible that gas can be generated m a 
boiler under the circumstances in which 
that of the "Union** was placed just 
previous' to die accident ? And if so, 
(f speak not as a chymist), how does the 
ntsfcessary ad^uixture^ of the gas" with' 



dftffiosbhMc air takd blace, Which atr, ii 
must De understood, nas to enter fronof 
without, against highly elastic Vapouf 
within the boiler ? Supposing, however, 
^ese ivro prelhninary difficmties satis-* 
factonly disposed of, how, in the next^ 
place, I would ask, is ignition to take 
place within the boiler ? I should cer- 
tainly be disposed to deny that power to' 
the overheated state of the plates; be- 
cause I have seen numerous instances, 
and could, I dare say, point out some at 
the present time where the feeding ap- 
paratus having become suddenly out of 
order, the water in the boiler has fallen 
below thefhies, and the coiiseqiience has 
invariably been, not an explosion /roni the 
feneration of gas, or any other cause, but' 
simply the bending of the weak, because 
hot plates, which compose the top part 
of the flue, by the pressure of the inter- 
nal Steam, generally, however, confined' 
to that part immediately over the fire. 
Besides, I should be inclined to think, 
that an explosion from the ignition, or 
even the generation of gas, coSd not oc- 
curwithout being attended with somevery 
unusual and remarkable appearances, 
such as the safety-valve being in full 
operation, without and discernible cause 
(hydrogen gas being invisible); and the 
appearance of a flash at the time of the 
explosion, none of which, I think, have 
yet been observed. Indeed there ap- 
pears (to me at least) so many objections 
to, and difficulties attendant on the as- 
sumption of explosions of steam boilers 
being occasioned by gas, that any further 
observations on this view of the subject 
seem to be superfluous, I shall therefore, 
in the few remarks which I have now to 
make, confine myself to that opinion 
wliich assigns the cause to the undue 
accumulation of steani. It unfortunately 
happens generally, (the scientific would 
say fortunately) that on these occasions 
no person of observation, and scientific 
attainment is present, hence, all the in- 
formation which is afterwards attainable, 
in addition to what the wreck supplies, 
is just so much as the interested pro- 
prietor, the culpable engineer, or unin-^ 
formed passengers are 3)le or willmg to 
furnish. From this cause arises much 
of the mystery and obscurity in which 
afl such unfortunate occurrences are 
niore or less involved, and the absence 
of full and correct informatioh prevents' 
the real cause firom being underttood. 
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Were it possible to be otherwise, I have 
no hesitation in saying^, that in most 
cases, the cause of ex^osion might easily 
be explained, and satisfactorily accounted 
accounted for. iTiere are, it is true, in 
the steam engine, matters " not dreamt 
of in our philosophy," and circumstances 
often arise in its operations which would 
require a Watt to explain ; but such oc- 
currences are " few and far between,'* 
and rarely takes place except in old de- 
lapidated engines, and therefore do not 
apply to the majority of those used in 
steam navigation. In the case of the 
" Union," the explosion seems, as far as 
can be gathered from the evidence, to 
have taken place under anything but ex- 
traordinary circumstances. The facts 
(with the opinions we will not now med- 
dle) appear to be, that the water in the 
boiler, as indicated by the guage taps 
was high enough, that the boiler was of, 
sufficient strength, and in good repair, 
and that the ssJety- valve was in proper 
order, and had been observed to be in 

S roper action just before the acci- 
ent ; so that all things considered, the 
explosion would appear to have taken 
place very gratuitously. I have, how- 
ever, little doubt of there being much 
more than has hitherto met the eye or 
car, which for reasons before alluded to, 
is with difficulty now attainable, but 
without which, it would be impossible 
to discover the real cause, or to arrive at 
any thing like correct conclusions. Pre- 
vious to adding my opinion of the cause 
to those already offered, I may obsen^e, 
that as an indication of the height of the 
water in marine boilers, nothing can 
be more fallacious than gauge-taps, as 
commonly used, the more especially as 
they invariably indicate the water to be 
much higher than it really is; when, 
however, instead of being simply inserted 
in the front of the boiler, as they usually 
are, they are attached to a pipe, the up- 
per ena of which is in communication 
with the steam at the top, the lower one 
With the water from the bottom of the 
boiler; must at once become the most 
correct, certsun, and durable indicators 
I have yet seen. The plan, which did 
not originate with me, ^vas first tried 
in 1825, and was afterwards introduced 
into every vessel which subsequently 
came under my management, and I 
have no doubt continues in use to the 
present time. The state of repair in 



which the hdHet was at ihe time of the 
accident, appears to have been in every 
respect satisfactory; indeed, from know- 
ing by experience that boilers have beeit 
in constant work, when corroded to such 
a decree, as to be redneed in places- to 
the tiiickness of a shillinig, I slkOiiM be 
disposed to consider the ex|)losion ete- 
tirely uninfluenced by the Gftrehgth, or 
state of repair in whicfe that of the* 
'' Union" was at the time of the accident; 
it may not, however, be amiss to observe, 
that marine boilers, from the peeofiat 
shape which their confhied situation 
renders necessary, are never so strong 
as those where such restrictions are aclt^ 
imposed ; and it often happens, thskt in 
small vessels, they are stiH further weak- 
ened by being made in one part, instead 
of two or three separate divimons, as is 
the case in the larger vessels. I am not 
contending that either the one or the 
o.ther of these defects, would separately, 
or combined, under ordinary circum- 
stances, cause an explosion ; but when- 
ever an accident of this nature happens, 
I have no doubt, that in combinatian 
with other causes, they are of extreme 
importance, especially that of the shape, 
winch, from being flat, is by the internal 
pressure of the steam, changed to a round 
form, and the parts of the boiler thereby 
loosened, and the iron fractured. From 
the absence of all information respedting 
the dimensions of the boiler, and power 
of the engines of the " Union," there is 
nothing, or next to nothing, to retton 
upon ; but the few facts which may be 
collected from the evidence, may perBaps 
enable us to imagine a case which willr 
have some degree of analogy, to Wbal 
actually took place. If then, for ex- 
ample, we assume theboilm' to harebe^ 
of the usual form and strong^, and 4br 
the sake of the argument 15 feetisquarer' 
its top or roof would present an area of 
225 superficial feet, and atthe'ordifiayy^ 
working pressure of marine condensittg' 
engines, would be exposed to k'0ttam 
equivalent to about flfty tons. Under 
the most favourable circumstances lu9'to>' 
form, materials, and workmanship, such 
a boiler, composed of d-16th plate, shotdid 
require a force of 1,S00 tons tO| eflfbd a 
permanent change in its structure, which» 
of course, is the commencement of frac- 
ture; but in boilers, asinmachinery, ''par- 
tial strength is universal weakness," or in 
other words, its ultimate strength wcmid 
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only be equal to ita weakest part^ what- 
eyer strength their might be elsewhere. 
Heacet, if we take into consideration the 
weakness arising from the causes before 
alluded to» whidi are more or less pre- 
sent, if not perceived, in the very best 
congliructions, w^ may safely venture to 
cQ^ijfier .tibya ultimate strength at one<- 
^alf,.Dr .ey^ein le^s than one^half of 1^800 
tons. ; Here th^ w« only require a pres- 
sure ;qC 50. or 60lb8. to the. square inch 
to blow the top of such a boiler com* 
pl^tely away* That a pressure equal to, 
or >V]^ much.exceeding this, is perfectly 
attainable in the boiler of a condensing 
ongin?, may t easily be conceived, by sup- 
posing a fortuitous combination of cir- 
ciffnstances to arise, and which in point 
of fact) I believe did exist at the time of 
the explosion ou board the '' Union ;" 
that ift to say, the vessel lying to, the en- 
gines standing, the fires burning fiercely, 
no water going into the boiler, and either 
&om the smallness of, or some other de^ 
feet in the one safety-valve, only a part 
of the rapidly accumulating steam es- 
caping from the boiler. Imagining this 
state of things to continue but for a short 
time, it cannot excite much surprise that 
aviolffflit explosion should be the conse- 
quence, nor can their be a doubt that 
mt same thing would again occm-, under 
the circumstances before mentioned. The 
cpimn<m sense view of the subject here 
QjQTeredy is the result of a good deal of 
exparience, and some observation ; if it is 
a correct solution of the difficulty (and 
to myaelf it appears clearly so), there 
needs but little oiscussion respecting the 
£ei»edY> which, in conjunction with sober, 
careful and int^igent engineers, must 
consist: of TWO well-constructed, and 
s!^^MeM^ large, lock-up sqfety-valves, 
7 A varietur of observations, respecting 
thei;penQdical inspection of steam ves- 
af^s^. and . the education of engineers, 
8^]gge&t themselves, but having extended 
n^y remarks already to an inconvenient 
length, J will for the present conclude, 
rei^e^tW the. subject, if there should ap- 
peal^ .to bo occasion, at some future op- 
poirlunitjr, and accompany my remarks 
with some sketches of we guage-taps 
beloc^ alluded to, and tiie best form of 
saCet(f*fvalv«s, &c. 

lam. Sir, 
Yours very respectfully, 

J0H14 Lbo^abd. 

Railway Office, Crauford, 
•^ August 19, 1837. 



MB. WIVEJUk^S fh^h-hscape; huma^jb 

SOCIETY FOR PREVENTING LOSS OF 
LIFE BY FIRE. 

Sir,— At page 227 of your 727tb num-^ 
ber, Mr. Wivell has put forth a few.obr 
servations in reply to the a^imadversionfi 
of Mr. Jenlgns a^d myself; nothing ,that 
Mr. Wivell [has. Wfought forward, how- 
ever, ffoes in the s^gb^est degree to 
affect uie statement^ ^ which he com** 
plains; with some few and unimportant 
variatwnjs in detail, his remarks are, upon 
the whole, confirmatory of the statements 
advanced. 

With reference to. myself, Mr. Wivell 
argues, " that having become a member 
of tbe Humane Society, I must have 
faith in its utility I" 1 need only just 
say, that wishing and hoping/ for, is one 
thmg, — but being convinced of its utility, 
is another, and a widely different thing ; 
Mr. Wivell will please to mark the (£f- 
ference. 

Mr. Wivell also expresses some sur- 

Erise that I " should count the life of a 
uman being of so little importance as 
to signify that the sum of thirty: pounds 
is too much to preserve it.'* If these 
were my sentiments, he might well be 
surprised ; but such they are not. I 
most undoubtedly object to. spend thirty 
pounds upon any one fire-escapcj, while 
1 know, that machines of equal, or even 
greater efficiency, can be provided for 
one-sixth of that sum. 

By adopting fire-escapes at about five 
pounds each, six may be stationed in a 
district where only one of the more ex- 
pensive kind could be provided. . The 
probability of saving life increases nearly 
as the sciuare of the number of escapes^ 
so that in any given district the chances 
of saving life would be thirty^siw times 
rreater with the cheap, than T^ith thfi 



Mr, Wivell says, " Mr- Ba^elesy-Must 
recollect, that m or about 1829^ the 
generous and humane citiK.ens paid Mr. 
Hudson eighty pounds for an esflapeJ"^^ 
Now, Mr- Editor^ it is very hard u^n 
me, that in order to oblige Mr. Wivell^ 
I must recoUect what re^ly never took, 
place. If Mr. Wivell will consult fli0 
infoimmtion afforded in your well stored 
volumes of the pmod to which he refers, 
he will find ^e fact to be, that Mr. Hud*, 
aon was the ft>under and gratuitous ae« 
cretary to the first society for preventing 
loss of life by fire> aod m that, capacity. 
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exptnded iom6t!dng ver^ nrateli fike the 
sum mentioned, iipon a chimfly machine, 
wbich, like some of a more iteent date, 
waa never worth what it coit for house* 
rent. 

The funds thus watted, emanated not 
from cituena alone, hot from htmiane 
persons in various parts of London and 
Its suburbs. Mr. Wivell's boast of his 
escape having been ''patronised'* and 
'♦adopted** by the Society, looks rather 
awkimd when he telts us it was only 
received as a gift, mth. a goodly list of 
subscribers as an accompaniment I whil^ 
the apparatus of others has been adopted 
and patronized by purchase. 

According to my notions of these 
matters, Mr. Wivell's escape will be dear 
to the Society at the cost of its rent, to 
say nothing of the thirty pounds sub- 
scription money? in ten years (should 
Qie Society last so long) it will have Cosf 
them a sum equal to the providing and 
maintaining in efficient working order, 
thirty other fire-escapes, which nuniber 
would afford all needful protection, to at 
least she such districts as that in which 
this one machine is now stationed. 

When I observe the gratifying list of 
subscribers liow belonging to the Society, 
I cannot help thinking mat under pro- 
per management, half Londcm tmeht, 
ere this, have been provided with fire- 
escapes; one or more persons in each 
district might, I apprehend, be found* 
wiSin^ to take charge of them and su- 
^rintend their practical application in 
time of need.* Ifewardis might' have 
been bestowed upon all who could be 
shewn to have exerted themselves in the- 
preservation of life ; this having been 
done, the Society would have proceeded 
With considerable eclat, and with a great- 
ly augmented list of subscribers, fronr 
whom the needful supplies would have 
been forthcoming, for extending ^e be- 
nevolent object of the Society. 
I rcimain. Sir, 

Yours respectfully, 
Wm. Baddbi.£Y. 

LoadOS, ArSgagt 4th,iS87. 



ACCIDBNTS IN COAL PITS. 

Sir,r-^Yoar ready isaertioii of mr ]ffe* 
vioas letters, induces me to proceed with 
their aubjecty by phtda g aa^heg in yong 

« The Society bave one of Mr. Ford's flre-«scape8 
««B^Md fai^the'SlnMid, birt itiMa «»t forttraMnlnr 
at«« ute m«laa€holy and fttal fin in HoJyw«U- 
itreet. 



hands. I have uready asserted, xbsit nx' 
uie present system of cod-mining every 
nun^ IS considered of more v«u9 than ' 
human fife; and, that it is sole^ a 
money ^estion, I may add, one of no* 
great amount^ whether expfoaive ac- 
cidents shall continue to be very com-' 
mon, or bec6me very rare occunrences. . 
xo these assertions I challenge contra-' 
diction. Let coroner's inquests, in such 
cases, return verdicts of " culpohl&^ioTiA' 
cide" against mine-owners and mine- 
managers, where on their * parts tiien^ 
appears to have been cttipaoK n^ili^t ; 
violent deaths in coid mines Will then, I 
am* satisfied, no longer be ahnost of 
daily record. Making tiiese obseiVa- 
tions, on due consideration, I hope and 
trust, that they wffl not be passed over 
heedlesidy, by the influential and humane. 

J shall now, agreeably to my former pro- 
mise, refer to me Rcfport of the late Par- 
liamentary Committee ** On accidents hi 
mines,'* in the hope of rendering it some- 
thmg better, than "a dead letter," which, 
ai9 to the attainment of its proper object, 
it hay Mtlierto been, and 1 am sonr to' 
a*i, if left to the coal proprietors, is Kkdy 
ever to be. 

Having, however. Sir, 3 strong' desire 
not to encroach, in this instance; too far 
on your valuable space, and aboire»anv' 
not to write more than wotdd peAaps 
be read by those whose attention I wish 
to engage, I ebsSi confihe my present 
remarks chiefly to an outline of the sub- 
ject, in the hope that its filling m, w31 
receive the aid of some ofyour Bghly- 
talented correspondents. Tbc Report iif 
question, commences stating, that the* 
committee had called before them in the 
course of their inquiry ** witnessed C(to- 
nected with all the gr^at Mining Dti- 
tricts in the Kingdom.'* That they had 
also examined' plans, £agrams, and a 
ffreat variety of safety lamps. That they 
had also obtained ample proofs of the| 
calamities which had occurred ift coal 
mines from sudden explosions of fli^- 
damp, foul air, and sulphut, which terra^" 
are severally, locally applied to carbu- 
retted hydrogen gas so copidiislyevdv'ed* 
in many of tnese mines. Few coHieries, 
it is added, are entirely free fVoiti ftiei 
damp, but in many, the quantity is So 
large, that in spite of the skill and un- 
remitting attention, which they assume 
is exercised, the risk is constantly great 
They then state, that according to iSbe 
list orawQ out for them, which they piH)^ 
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pertj ecn^der ^dMiativ^ and ¥d»fly 

short of tbe foil trnmhet/* the fatal ac* 
cidents for the laat twenOr-five years 
diinount to 2070.^ They further ohserve, 
that taking a period of eleven years pre* 
vious to the introduction of Sir H. 
Davy*s Safety Lamp, and eighteen years 
smcfii, in thi^ countiea of Durham and 
Northumberland^ where It haa been more 
used^ than in any of the other mininj^ 
districts^, fewer persons were destroyed in 
the former* tban in the latter period* 
This evidence against the assumeasafe^ 
of the Pavy Lamp, strong aa it is» is 
nevertheless softeneddown oytheexcuset 
that many mines of a more dangerous 
nature^ hare been worked since this 
lamp was introduced. Or in order words^ 
that it has sometimes to meet, when ven<« 
tUation ia overpowered or neglected* 
that which it waa alleged by Sir H. Bav^, 
it would eSectually resist, and which* it 
' am>ears> it will not — an explosive atmoft^ 
pnere. For what else has it ever been 
valued ? The Committee* after this lame 
and impotent excuse, on a point that has 
an important bearing on the whole in-^ 
quir^ observed,, that in addition ta cpc* 
plosive gases* mines are sometimes in* 
tested with gases destructive ta li^e^, 
though not explosive : that inundations 
have been frequently destructive^ (on 
one occasion* it a^eara nearlv 100 per- 
sons were drowned m a mine) and that 
then> there remains a long^ Ust of (saswiU 
ties, some of which they conceive ar& 
whoUy, Iteyond human controul. They 
then point out that the only means of 
preservation, as applied to the forraerjr 
may be divided uiiiaer three heads, viz., 
Ventilatioa^ Sqfety Lamps, and Mo^ or. 
pirns, dt the under ground workings. 

oiling proceeded thua feur nith these, 
observadons of the Committee* it will b^ 
necessary to notice particularly the mat*, 
tera Ihey c^nisider within human JBUxoa^ 
g^enl;. The &8t is ventilation* It 
will be geen* by. a perusal of the evidence: 
obts^ned from tha persons practically,' 
and therefore best acquainted with its 
nature* that ventilatioa is, alwaya uncer* 
taio, in. its effect*, even whi^ undnr ih»^ 
best possible managements wJ^h it now 
evidently is not* being* by the admission 
of all* left* in many of its. most material 
points to the care of children of a tender 
age.' The Committee say* and on suqh 
a matter their precise words cannot be 
dispensedwith. '* Oirrentilation* and the 
daily unceasing strict discbarge of the 



duty by every person (towards it) engaged 
about the mmes* from the scientific pro- 
fessional viewer* the wasteman* the over- 
man* the deputy* the lamp keeper* the 
pitman* down to the trapper* often a boy* 
yoim^ and thoughtless* who manages 
the air doors- (most important matters*) 
depend the tmhty of hundreds of men and 
hoyt from mhmte to minute: — one act of 
emission of assigned duty* one sohtary 
moment of neglect, may cause the instant 
destruction of life and property to an 
indefinite extent/^ This is indeed a 
frightful picture of the jTresent state of 
himdreds of coal mines, and of thousands 
of human beings* and it is no less fright- 
ful than true* and no less true than nn- 
called for, except by ignorance* obsti- 
nacy, and avarice on the part of coal 
owners and their worse managers. Both 
are equally im{)1icated in this charge. In 
the first place, it may be asked, — ^why ia' 
life to be periled by the employment of 
children in such important duties ? and 
in the next, why should unsafe lights be 
used in any coal mine*, whether caHed; 
Davy Lamps or Candles, when safe ones, 
can, as shown by the Committee* be ob- 
tdmed?* For, mark. Sir, no interruption of 
theventilation of a coal mine by any sud- 
den rush of carburetted hydrogen, the gas 
referred to in this case by the Com- 
mittee, whether from the bursting of 
Howers* falling of the incumbent strata* 
or the wilful or accidental neglect of one 
or of all the persons employed in the 
mine, could produce any fatal result* 
unless the gas were ignited* which could 
not hapnen were a really protected light 
used. 1 again say* let coroners look to 
this matter* and let the members of tlw 
legislature do so, and that speedily. To 
stop a wanton* and therefore unnecessary 
sacrifice of life, when within Ijieir power* 
is a dnty both owe to society* 

The nextpartto notice,is wnat the Com- 
mittee say on the Davy Lamp. It is im- 
portant m many respects. They assert 
with great truth* that the principles of its 
construction (so n:xuch then for Sir H. 
Davy's cladm to its inv^tion) were prac- 
tically known to the witnesses. Dr. 
Qanny, and Stephenson* the present 
eminent engineer* before he (Davy) 
brought his- powerftd mind' to bea/ upon 
the subject, and they add, strangely 
enough (as wiH apper from what closely ' 
follows) producea an instrument (a lamp} 
which yrA bsmd his name down to the 
latest ages. "What can ihey mean ^--if 
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the following paragraph is intended td 
have any moamog. . They. Bay, "the 
attention of your Ck)mauttee ha9 been 
dniw^n by different witnesses to <^>ntiiir 
gencies in mining, under which the Lamp 
of Sir H. Davy ceases to afford adequate 

Erotection." One of these eontingencies, 
e it known, is its being exposed, which 
the lamp must necessarily be, in some of 
its commonest uses, to a current of air, 
which may be or not explosive. The 
Committee continue, " Of the possible 
existence and nature of those contin- 
gencies, your Committee have ascertained 
that the mventor (Su- H. Davy) was well 
aware, and they regret that the cautions 
he gave to some of his immediate friends 
were not made more public ^'* That this 
secret was confided to very few persons, 
and long remorselessly sepulchered in 
their bosoms, need not be nere insisted 
upon, when it will be found by a refer* 
ence to the published evidence, that the 
persons to wnose management some of the 
most extensive and most dangerous mines 
in the kingdom were at that time given, 
were left totally ignorant to this astound- 
ing fact. They heard it, as Mr. Stephen- 
son stated, he did, " for the first ttme in 
that (the Committee) room.*' Sir H. 
Davy unfortunately is dead, and can 
make no atonement for the past. But 
some of the depositaries of this sad and 
fatal sacret are alive and rich. They have 
therefore still time before the grave also 
closes over them to make some repara- 
tion, not to those who now crowd the 
church yards of Durham and Northum- 
berland with their scorched and muti- 
lated bodies, for the dead cannot be 
recalled to life, but to their wretched 
widows and helpless orphans, hundreds 
of whom are at the present moment in 
want and misery, because it was con- 
sidered tne^eltcafe, and not to the pecu- 
niary interest of the mine owner, to tell 
the truth of Sir H. Davy's Lamp. Nor 
has it yet been fully told where tt ought 
most to be known. Here I must for the 
present stop. To extend my letter any 
further, would be to fall into the error I 
have promised to avoid. I shsdl, how- 
ever. Sir, with your permission, take the 
first opportunity of continuing the sub- 
ject. In the meantime I hope that what 
I have stated will awaken the many who 
are now slumbering, to a sense of duty. 
I remaan. Sir, yours, &c. 

Carbon. 



MR. DB LA BECHE, AND THE ^ATSLLITB 
DBPOBIT T»|:0»IST».i 

Sir, — In a work by Mr..pe la Beehe, 
published in London in 18^34, entitled, 
" Researches in Theoretical Geology," 
the preface commences with these words: 
'* Although the theory of central heat, 
and the former igneous fluidity of our 
planet, have been much dwelt on in the 
following pages, the author trusts that 
he will not be considered so attached to 
these views, as not to be ready to reject 
them, and embrace other^, which may 
afford a better explanation of observ^ 
facts, should such be brought forward." 
Apparently, a sort of apology for strong 
views derived from the doctrine of cen- 
tral heat, and a promise to avow any 
change of opinion on increased know- 
ledge. In 1835, " How to Observe," 
by Mr. De la Beche, was published by 
Knight, in London ; it contains no direc- 
tions "How to observe" satellite deposits. 
It is, however, impossible to prove that 
no half understood conversation, or joke, 
has not g^ven rise to the second-iumd 
assertion, as would seem, of his belief in 
a doctrine relative to satellites so much 
at variance with those published in his 
work on theoretical geolo^. 

The propriety of bringm^ forward an 
assertion, the truth of which is more 
than doubtful, is most questionable. 

Geological observers are unanimous 
in their opinions, that mountain masses 
elevate the surrounding strata; and the 
sateUite deposit theonsts are bound to 
shew, either by their own observations, 
or from those of others^ that (he usual 
conclusions are erroneous; that instead 
of being elevated, the strata run under 
such mountain masses, otherwise the 
satellite deposit must remain an astrono- 
mical dream ; and even if this prpof circfr 
should be afforded, no difHcmUy \A ib* 
respect to the time reqwite .for- the 
formation of mechanic^ rocks^.aDntai^* 
ing organic remains, as • in the. Mm^ 
would be obviated, since it 'woukftoe 
merely i»moved to another s^iBre,- iv^ere 
the formation of 10»000 feet of nndiBmi 
cal depoeits woiild require as kf^-ape^ 
riod as in our own phoiets. 
I «mj Sir, 

Yours, respectfully, 

N. S. ' 

• August II, 1837, 
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Sir,— I begto contribtttetothe amuse, seetional drtLWrng of tti ^* hydrauKc pen- 
ment of the piomeroujs readers of the dulum/' intendM to raise water by the 
Mechanics' Magazine, by sending you a idteraate action of indined pliuies. The 




drawing' presents a lateral rieV of th6 
lapdel^'With one side removed so as to 
sHew^ the 'internal arrangem^it. The 
op^ratus is suspended from the upper 
port^ so as to allow of a motion simflar 
to Aiat * el ^a pendulum ; and it will be 
eridsnt on « little hi«pe«cdon, tliat on the 
first movement to the right (in the posi- 
tion r^pffisented), the &po0n attached to 
the lowest box or division will dip into 
ihe water beneath, a portion of which 
will b& tal^en up on the returning oscil- 
lation, and conveyed by the inclined 
plane forming the bottom of the bco:,. to 
the correspondinglowest division on the 



other side. The return of the water be- 

vering pipes 

the machinie 
itinuation of 
9 commences 
heat pipe, at 
Your prac- 
ady foreseen 
;e, which is, 
le only being 
ireight of the 
troys the re- 
ch account I 
[)n8idering it 

ever since its invention, about four years 
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ago, as ineapabla of being applied to any 
useful purpose. It has, ho^vever, lately 
occurred to me, that a rotary motion 
might be given to the apparataa by mak* 
ing it torn on centres at the top and bot* 
tom, in which case the inclined planes 
would act as before, and the ineauality 
of motion might be counteracted by a 
fly-wheel, and its position, at an angle 
of 70'', as shewn in the drawing, woiud 
probably give it a decided advantage over 
the well'knewn screw of Archimeaes. I 
beg to apologize for taking up so much 
space in vour most useful publication, 
and am. Sir, 

Your very obedient servant. 
Rich. Ja. Iremonoer. 

London, August 10, 1837. 

MR. BUCKINGHAM'S V07A0X 110T7ND 
THE WORLD AGAIN. 

It wiU probably be within the recol- 
lection of most ot our readers, that Mr. 
Buckingham, the Eastern traveller^ some 
years ago, projected a voyage round the 
world, for the somewhat undefined pur- 
pose of " sowing the seeds of civiHza* 
tion ;" and that the amount raised by 
subscription not being sufficient to carry 
the scheme into effect, the whole affair 
ended in nothing more than " sowing 
the seeds" of an annuity of 35/. for the 
lives of Mr. and Mrs. Buckingham. 
After a repose of some years, occupied 
in sitting in Parliament for Sheffield, 
lecturing in favour of temperance, &c. 
&c., Mr. Buckingham has set about 
raising the ghost of his old fantasv. He 
is about to leave England, in the first 
instance, for the United States, in which 
he proposes to take an extensive lectur- 
ing toiur ; after which he will set out (at 
his own expense ?) on a trading voyage 
to all the least known parts of t&e glol^, 
maintaining himself by the profits of 
commerce, and partly, perhaps, by the 
cppyright of Ills trav^, ^. volume of 
which he intends toget out r^ularly every 
three months, at whatever part of the 
world im may be» aad aend kome, and to 
Aiuerica> for aale« Then tmM be u» 
ol)jeotio» to aU das, ii ^ MKn ia» $sBd 
above boantf but it is ttot at lOl lUtteA* 
fionable to suspect that the whole ^an 
is only the prelude to a desperate assault 
on the pockets of Brother Jonltthan. 
At all events, Mr. Biickinghlon is deterr 
nuned to leate no stone «nti]nied» in 



the subscription line, in England. For 
somewhere about the tenth nme, books 
have been o^i^ned at vamua bankers, 
previous to his leave-taking, for the re* 
ceipt of donations from the admirers of 
this persecuted individual, the (avowed) 
object of which is, not to raise a crop of 
civilization, but — to secure an annuity oi 
100/. to Mr. Buckingham, and 80/. to 
bis wife, an object which bids fair to be 
attained; making another rub for the 
most ill*used man on the face of the 
earth! 



ANOTHER KtrPTUnS IK TEE THAICBS 
TUNNSX.. 

Yerterday afternoon the Tliames Tumel 
became quite filled with water which flowed 
ftwn an aperture from above. It would ttp* 
pear from the report supplied to us on-tfatf 
luhject, that generally there existed some 
necessity for keeping the pumps at work, 
for we understand, tlutt a little before twielTe 
o'clock at noon the water was found to ia- 
crease considerably; but in the course ef 
the afternoon the quantity had somewhai 
diminished, although it alowly gained upon 
the pumps, and as the tide rose it waa foiad 
impossible to keep pace with the inepeattd 
influx, of water, when Mr. Page, the acting 
engineer, considered it necessary to send for 
Mr. Brunei, who was in town attending a 
meeting of t)ie directors. 

At five o'clock, finding it was quite use- 
less to proceed in the attempt to cheek the 
steady inorease of the water, which had xisen. 
ten feet, the attention of the eagineers aad 
workmen was turned to securing aU parts of 
the shield, which operation was caiefuilf 
and deUberately performed. The ouriesity- 
of the men, who were anxious to watch the 
gradual rise of the water, rendered it very 
difficult for the engineer to withdraw ^eea, 
even wh«i it became expedient to cko sih M 
half-past fiye o'clock the Tunnel was fitted^ 
every one having previously retired, and it* 
is gniti^Hmg to add, that no acci^femft .haer 
occurred to any individual. $QuaMlliigt4MH»> 
immediaidiy taken by the oegiAeir^jniAjtfift' 
diapkcement of ground herJiighe^a^eeny 
tained to be pf li^nitod ext0|t,.et0pt mH 
taken forthwith to Atop the ai>ertuil0 4wk 
aboseu as. uboa. fanner nrfiaailiin in Aodof^ 
resume .thepanipiQg as mm 99 |K>J »lMa -^: 
Timf^UtJ^AH9U9t,im>^. 

The first requisite is a eompleto oomViia*- 
tion of the fu^ i and the seceodf a ^pom* 
plate deliyery of tiie iieat enflmd in 1^ 
pUoe intwmd to he ivuaed* Kolhihf 
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opei fire-placet ; oaly one p«rt i& fifty xM^ 
fttes into the room, the great body of heat 
going up with th£ draft of the chimney. 
If a kettle of water be placed before l^e 
fire, it will not boil in less than tweaty-fonr 
hours : placed over the fire, it boils in half 
an hour. If a man stand in front of the 
fire, he gets only half wanned; the half 
next tke fire is wanned, while the half away 
firem it is chilled ; bnt, if he were to place 
himsetf in the Ikie of jtlie draft over ti^ fire, 
he wonld be burnt to a cinder all aronnd. 
The anoieat Romans nnderatood thes6 things 
better than the modnns ) they carried tfadr 
fines horizontally under the payement of the 
chamber to be heated. A stove on the same 
windple was erected at the County Fire 
DfBce ten years ago, which has answered 
perfectly ; and Mr. Beaumont has erected 
similar stoves at the elephant-house in the 
Regent's Park, at Sudbury Grove, at St. 
James's Church, and other places, with 
ska&tr success. These simple contrivanees 
produce a saving of eleven-twelfths of the 
fod consumed to obtain the same warmth 
by hot-air and hot-water stoves, and with 
perfect freedom from dirt, dust, smoke, 
and impurity of every kind. He was sure 
tfiey ealy required to be more known to be 
adopted in all the churches and chapels 
^onghout England.— ^rcAt^ec^t^ro/ Mag, 



LOWNDS'S EYGR-POINTSD PENCIL AND 
PEN-CA9B. 

The exterior tube of this case is open at 
its two ends only, not having any longitu- 
tiwd slit to admk a slide f<Mr protruding the 
pointy this being effected in a different man- 
ner, to be presently described. This ex- 
terior tebe as represented at fig. 1, has a 
piain su£Au», but it may be omametited in 
a|iy way whidi may be preferred. Figs. 2 
aiiidtd show the interior tube which fits 
into fig. t, wi^in which fig. 2 is made to 
slide. ' The upper part of fig. 2, contains 
thei)Sii-.8iide and liolder, and also the re- 
sHnroif for spare pencil points; the latter 
anetsts of a tdbe concentric with the tube 
Oittadka place is represented by the dotted 
lioesi it Maches down to b, where it is sol- 
dered to; a diaphragm, or partition, reaching 
aerott that ^art of the tube, and extends up 
to1;keiiipper end ^ «, and is there endosed 
by^'Siisdl fctew c^ ; its length is sufiloient 
to enable it to contala twm lengths el pencfl 
p<Hnts. The pen holdsr is situated hi the 
space between these twc^ jb^bcs* and this 
is sHd out by means of the small screw but- 
tofrc, w6rking in the slot<f, the tube « being 
reditced, or fiattened, to allow the he^ or 
button c, sufficient space without obstruct- 



ing the pasnigf into the exterior tube. When 
the pen is retracted there is sufficient space 
between the reservoir find the tube a, to 
carry two extra steel pens with perfect con- 
venience. Fig. 4 is the screw cap, or head 
of the pencil case; e is a tube, having a 
screw cut on the outside of it^ the female 
screw into which it works being cut in the 
vmde of the upper end of a, the exterior of 
which tube passes within the cap, wlulst the 
tube e admits the point of the pen ; by this 
arrangement the wiiole length, nearly of the 
cap is saved in the length of the pencil case. 

Fig. 1. 2. 4. 




^6 



The lower end of the interior tube, fig. % 
is that which receives the pencil point and 
Its appurteosiices, to be now desciibed. Big. 
5, winch contains the lead, is, at the lower 
part ff, made, in all respects, like those in 
general use ; its iq>per, or cylindrical por- 
tion, ht is to occupy the part /, of the tubs 
fig. 2 1 s is a projecting check piece, or 
father, which when fig. 5 is in its place, 
occupies the slot J, and also the slot k in fig. 
3, this latter tube fitting on to /, fig. 2, the 
two slots j and ky being made to coincide, 
and the feather t rising high enough to pass 
through both of them. When the respective 
parte 2, 3, and 5, are put together, the 
wlK^e is ^ be passed into tiie exterior 
tube fig. h this lower end /i)f fig. 5, is then 
Bttmibti, to. the Ifwer and «i of fig. 1, by 
soft eoidermg tiiem together, and on screw- 
ing the hfiadfig. 4* into ito phkce, the instru- 
inent is com^filke. 

Operation qfihe Instrifment, — ^When the 
pencil point is withjn the case, the feather i 
occupies the u^er ends of the slots j and^; 
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and to Ciiue tM pofel to^pfoCmde, At t^ 
tig, 2 la drawn up by meena of tlie head Dg. 
4 ; this tube iliding in. the exterior tnbe, 
and also In fig 3 ; the draidng up of the in- 
terior tube brings the lower part of the «lot^' 
into contect with the feather t, which con- 
sequently checks it; on pushing the head 
down, the pencil . point is piotruded, and 
ready for use ; and when no longer wanted 
it may be readily pushed back by the finger. 
To cause the cylindrical part ^, of fig. 5 to 
slide freely and evenly within its tube/, it is 
surrounded at n by a divided spring ferule, 
which is in part received withm a gsoove 
turned in A for that purpose. When the 
pen is to be used the tube is to be drawn 
out, the head unscrewed, and the pen pro- 
truded, by means of the button as before de- 
scribed ; the head may be screwed into the 
opposite end, a female screw being cut with- 
in / for that purpose. 



NOTES AND NOTICKS. 

New Bee Hive.— An inhabitant of Connecticut, 
Mr. Judd, has invented a contrivance, by means of 
which beea are made to build their cells, and de- 

Cit their honey, in the cHamber of a dwelling- 
ise, in neat little drawers, from which it may be 
taken fVesh by the owner, without killing the in<. 
sects. The hive has the appearance of, and is, in 
part, a mahogony bureau, or sideboard, with drawers 
above, and a closet below with glass doors. The 
case, or bureau, is designed to be placed in a cham- 
ber of the house, or any other suitable building, and 
connected with the open air, or outside of the house, 
by a tube passing through the wail. The beet work 
and deposit their honey in drawers. When these, 
or any or them, are full, or it is desired to obtain 
honey, one or more of them may be taken out, the 
bees allowed to escape into the other part of the 
hive, and the honey taken away. The glass doors 
allowing the working of the bees to be observed j 
and, it is added, that the spaciousness, cleanliness, 
and the even temperature of the habitations pro- 
vided for them In this manner, render them the 
more industrious. 

Arsenic in Candle*.— At a late meeting of the Mel 
dico-Botanic Society, Mr. Everitt made some re- 
marks respecting the tests for arsenic, and after- 
wards demonstrated Its presence in the composition 
candles. Having fidly proved* -the existence of the 
poison in the candle, ii^ the proportion of at least 
two grains in each (and he stated his belief that four 
grains were a more correct statement,) he then pro- 
ceeded to assign a reason for its use. Candles which 
are made of tallow are of too low a melting point to 
admit of the use of a curved wiclc. Stearlne or 
spermaceti, either of which has a much higher melt- 
ing point, is, therefore, employed in making the 
composition candles, and to prevent its running into 
grain or crystalizing, a certain quantity of wax was 
added, which, it was founil, would fully answer the 
puit>od>e. It waa aflek^vtods -ctiscovered that a small 
quantity of^ ane^c would effect the- same object, 
and it being coaaidembly cheaper, it was adopted 
Into use. The professor flirther stated* that, when 
he had made the discovery, and it had become 
bruited abroad, his opinioofs were confirmed by two 
or three manufactiicem wlio acknowledged using 



tiiejpDitoiu lEk^l^iCto>tlie4Ktmbmorfhepro. 
niston to deiemiiDfe whether Vscnlc thus voifttl. 
Used, and coming in contact with the lungs, would 
prove dcleterioos. Judgiiif from the effMCapT fthsr 
gases, he thoogtat irwrnUdbe ia]QHoas^-»JC«ii«el' 

Electric Tetegrapkt.—Tht idea of electric tele, 
graphs appears to nave spread with electric rapidity. 
The iavenlioo tios almost simultaneousiy Aade'tts 
appearance at four different pkoces, at asch. « dis. 
toace from each other, that it must wparontly have 
heea inveated four tlaieS'ov6r, as It WSild ofherwise 
almost reoulre the electric telegraph itwif to haare 
conveyed it quick enough. At Frankfort, on the 
Maine, at Paris, at Edinburgh, and at Munich, the 
dla<;over7 Is being prooecuted with intereti and 
ardour ; and the Germans already claim to have in- 
vented a method which will only require one-tenth 
of the expense of tke Scotch one, but have net yet 
made public what it )st WbM% if, after aU, the quod- 
ruple invention should turn out good for nothing. 
The idea of a musical telegraph has also been 
brought forward at Vienna, where tiiey appear to 
be UBOOosdoua . that a aeriei of. lectures on that 
subject, iu which a plan for one was developed, was 
delivered about a couple of ylean ago at Paris and 
London, before Louis Philip and Queen Adelaide, 
by an ingenious FrenchmaSj M. Sudre. 

GutUnberg't Jifoimmen^.— The 14tfa, 15th, and 
16th of August were celebrated by a succession 
of feasts and festivals on the inauguration of the 
raomiment of Gnttenbergr the inventor of printing, 
at Mayence. Time has at length brought his due 
honours to Guttenberg, and " the curious," it ap- 
pears, are not l>ehindhand with their old asaocfarte, 
as they poured in such hosts into Mayence^ that 
the hosts of the town were incapable of receiving 
ihem.' A crowd is, perhaps, in its proper place at a 
festival in honour of the press. 

New Method o/Sngrwing discovered by Mr. John 
Burnet. We do not mean that aay of the efiieeta 
which he is enabled to produce by this new process 
are finer than couW have been produced heretofore, 
but simply that they are admirable, and yet that 
the price at which he can ofler coplas to the pubtic 
is so small as to bring works of the l^ghest class of 
art within the reach pff^ll^but, the vevy hnmbiest 
classes. What, for instance, will the reader say to 
a series of engravings from theCattoeas of RaCwUe, 
the paper of each to be of the finest qualHy, and of 
the size of 84 inches by 24, and thesiseof tn^rinta 
only varying according to the shape of the dnginal, 
each to be sold for f9ur shiUinge iastaMl of fbor 
guineas! The thing is scarcely credible to those 
who know that probably fifty per cent^ is the al- 
low'ed profit to the trade, that fifty per tent, of the 
remainder is the expense of the paper and the 
printing of «ach singly eogravlog, a|ia that not more 
than one shilKhg therefore can rcfnrtun to remunerate 
the artist ! We have only aeetf one of the propAsed 
serie»— Paul pfeaehing at .Athens.; the. stvle of 
which is broad, bold, and admirable, suiierior, in 
our opinion, for all artiaticpnrposes, to the over- 
wrought works of HoUoway. Copies of this wori^ 
framed in the cheapest possible manner, like an 
almanac, if the economists «o desire it, ought to be 
hung up in, evary school-room ojid ef^ Mechanics* 
Institute iu the kingdom. Hertf 4s a means of edn> 
cation oSered which costs bothtng'either of money 
or time ; and it would m.ake itself feft nttr or here- 
after, not only its moral and hun&aid^tfTnflueaces, 
but in the arts and manuClMturffs-ot Hie comitry. 
We earnestly hope that tfift^sttfageel^will be eon. 
sidered worUiy of attention py all whose' Takes an 
potential for good or ill in the cohQuct in4 manage- 
ment of such institutions .^il^A«MeiMn«'' 
• W. E.'s proposed commuaicatiens- oa ielectricity 
and mechanics will be acceptable. 



8:7* British and Foreign Patents taken out trith economy and datpatch; Sfiecificaiiontp.IMaeiaim&r9, onrf 
AmendmentSi prepared or reoised; Caveats entered; and generally every Branch of Patent Butimem 
promptly transeicted, 

A complete list of PaterUs from the earliest period (lb Car. I J, 1675 J to the present time may be emnmned, 
Pee2s.6d,i CliesUSt gratis. 
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MB, SAMUBL RAUB » SAJfXTT APPAJRATTS 
POR STIC AM BOXl^SM* 

(CooMBitRiealcd to tht FrmnkUn JmriuU bj 
Profiaior W. R. Johnwo). 

Thit ingeaioat, but simple and efficient 
plan tor iadicitting the deficiency of water in 
a steam boiler, in presented in tlie accom* 
panying sketch, fig. 1 (see frowt page). D 
is a vertical section through the length of a 
cylindrical steam boiler, withoat an interior 
flue ; m n is tlia prcKnary water Kne, and op 
is tha fire lino of the same boiler. On tlie 
top of the i'ylinder is rivetted a piate of 
brass e, serving fbr valve seatB, and through 
the centre of this plate passes the upright 
iron pillar ,17, with a fork at top to receive 
and support on an axis, the lever B. On 
opposite sides of the axis, and at eq«al dis- 
tances from it, are attached to the lever the 
rods of the two equal valves v and v\ the 
former of which opens inwards, and the lat- 
ter outwards, so that any pressure of steam 
within the boiler which tends to open the 
one, tends by an equal force to close the 
other; but any force which is applied to 
either arm of the lever, tends to affect both 
valTes in the same manner. A is a simple 
guide rod, in the slit of which the lerer 
plujB, and k afpaddetor thevalYe rods on 
the inside of the boQer,. A is a solid, or 
hollow, metallic body, having, from its form 
when hoUoWf a specific gravity rather greater 
than that of water, and is kept, generally, 
quite immersed in the liquid ; but when from 
any caufle left uncovered by the water, it 
tends to descend by a fbrce which is mea- 
sured by the weight of snch a bulk of water 
m there may be of the solid laid bare. 
Thus, if there be one cubic fbot of the solid 
above the levd of the water, the force it will 
exert to open the valves will be about sixty- 
two pounds. This (equality between the 
hulk of the body uncovered and the weight 
of water wMdi siouures its gravitating 
power, is &e eonsequenee of being counter- 
poised by the weight C, which, under ordi- 
nary drcomstancesi is just sufficient to keep 
the valves at their seats, when A is com- 
pletely immersed. It is evident that as the 
valves are similar, and of opposite tenden- 
cies whm urged by the steam^ and as they 
are attached at equal distances, on opposite 
sides of th© fcdcrum of the, lever B, they are, 
nnder an oircumstanees ot pressure in the 
boiler, eanaDy pro^e to obey any external 
force ; and as the relation belween we spedilo 
wtK^ of wa(«r and tiiat ti «n immes se d 
incom^msM« «^d is not oiuoiged by the 
circumstance of both bdng wider a pressure 
of steam, no impedhnent is felt to the action 
of the valves when the steam is up, more 
than when the boiler is filled with cold water 
and common air. 



It is true, the relatiott of the specific 
gravity of the solid, and of the steam ia 
which it is immersed when not covered with 
water, is changed with the pressure of steam ; 
because, unless surcharged with heat, the 
latter has its dewtity increased in proportion 
to the pressure, but the relation between the 
density of water at all known temperatures, 
and of steam at any working pressure, is 
such as to preclude the supposition that the 
buoyant power of the latter can ever become 
sufficiently important to modify the action 
of tlie immersed body. Thus, since water 
is 815 times heavier than common air, the 
latter will buoy up a body immersed in it, 
l-81jth part as much as the former fluid, 
llence, any solid immersed, and floating in- 
differently in water in vacuo, at 60^, and then 
raised above its surface, would there weigh 
one eight hundredth part more than if raised 
into a medium of the density of common air ; 
but if raised into a medium having a density 
of common tteeuHf that is, vapour which coun- 
terpoises the pressure of the atmosphere, it 
would weigh only one 1696th part less than 
when raised out of water into a vacuum. If 
the steam into which it might be raised were 
at a pressure of two atmospheres, the weight 
lost by a change from a vacuum to steam of 
that tension, would be nearly 1 -848th of the 
whole weight ; and if of ten atmospheres, 
1-1 69th of the same amount ; and as the 
last mentioned pressure is probably above 
the mean working pressure of high jUressure 
boilers, it is evident that the greatest differ- 
enee between tite effect of the immersed 
body when tried in atmospheric dr, and in 
high pressure steam respectively, would be 
only about one half of 1-170, or one 340th 
of the weight of water which Is eqnal to its 
bulk. This, in the case of a float having a 
bulk of one cubic foot, would be less than 
one-fifth of « pound. Hence, if an appara- 
tus of this kind be properly adjusted at 
common temperature, ana while ikt steam 
chamber is yet filled idth atmospheric air, 
it would not be sensibly diminished in effi- 
cacy by a pressure of steam of twenty atmo- 
spheres, or twiot ad great as the highest 
working pressures n^w detei^ useftd in the 
steam engine. 'With Mgard to the form e€ 
the immersed body* thft ittTBOtor his :w^ 
restricted himself, hnt pvaotiffe wlU doitbt^ 
less indicate the pf9|Miety of VaJOivs ite 
vertical dimension smiol, so ^M ^if^ •thit 
water onoe cornea down to Itfjffpef I ^ 
its whole bulk nuur become aii iqpe 
possible uncovered, end effebtive 
opening the valves. This cond!tk>n mnst^ 
however, be made consistent witii the W 
escape of steam, generated below the im- 
mersed body, to the steam chamber above ; 
hence a divisiou of the body into several 
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distinct poisons, united by inflexible bars, 
may sometimes be found expedient/ 

Fig. 2, represents the form and action of 
the apparatus in a common cylindrical 
boiler. The depth of the body A is about 
the same as the distance between the lowest 
safe water line and the highest fire line out- 
side Qf the boiler ; it might be as much less 
than this, as it should be found convenient 
to make it, and its upper surface should, . 
when suspended in the water, be coincident 
with that of the water at the moment it has 
come down to the level just indicated. In 
this figure the apparatus is represented as 
in action, the same as in fig. 1. 

In fig. 3, is seen a vertical section of the ap- 
paratus^ such as may be used in cylindrical 
boilers, with interior flues. Two distinct 
portions of the immersed body, A A, are 
i]^nited by an inflexible rod, curved upwards 
to conform, when required, to the exterior 
of the flue d. This arrangement facilitates 
the escape of steam generated by the top 
part of the flue. The marks fbr water lines 
and .fire lines are the same as in figs. 1 and 2. 

Fig. 4, represents a tubular boiler, with 
the immersed body formed of a series of 
pieces of tube, closed at both ends, and con- 
nected together by rods into a kind of grate- 
formed assemblage, as more distinctly seen 
in fig. 5. The tubes used in this apparatus 
may oe of the same diameter as those con- 
stituting the boiler, or of any less size, 
aiS^rding ample freedom for the escape of 
steaxa &rougli their interstices, in its pas- 
sage from the boiler tubes below, to the 
steam chamber above. 

In figs. 2, 3, and 4, the interior valve 
only is exhibited ; the rest of the apparatus 
being entirely the same, whatever is the 
form of the immersed body, or of the boiler 
in wliich it is used. 



, 99 WARDS TO SNGINS-KXJSPSRS. 

<' Statuta pro publico commodo late 
interpretantur.** 

Si^p,i— R is sincerely to be wished that 
aU p«rtt9i8 charged with the application 
df beaeficaal statutes, espeeifuly when 
tested .wi^ discretionary power, would 
edtty out the original intentions of the 
ft^aimers «f guck etotutes, with judgment 
taia liberdity. 

* Attidn^otW ihsttoKeathat.ndtht be 
dei6t|d^ in which the teverse of wia is 
nie ca§e^ 1 jnay mention ihe arbitrary 
manner m wliicn rewdrds are given td 
firemen, ^»der the provisions of the 
well known Building Act (U"" Georgii 3d 
c«p. 780 



In the greater number of parishes, it 
has hitherto been Ihe practice, to {my the 
full rewards*^ for enghies brought to any 
house on fire, and half, the rewards, ac- 
cording to the nature of the case, for 
fires in chimneys : which adjudication has 
usually been considered satisfactory by 
the engine-keepers. 

In some few parishes, however, espe- 
cially of late^ a short-sighted policy has 
obtained, calculated tq prove exceedmgly 
mischievous in it« efiecUi, ^d to entirely 
destroy the wholes(Hn& stimulus intend- 
ed to be produced, by the framers of the 
act in question. Thos, lor instance, it 
not unfrequenliy happens, that the ma- 
gistrate making the award, guided by a 
spirit of wisdom extremely paradoxical, 
almost invariably gives the full reward to 
the engme-keepers for their attendance, 
in case the building in which the fire 
originated, and perhaps one or two others 
adjoining are burned to the ground ; but, 
should the firemen byprompt attend^CQ 
smd extraordinary efforts, confine tba 
flames to the floor or apartment inwUcl^ 
they originated, it becomes a trifli^^ 
matter, and the revards are limited ta 
one hsdf, or perhaps a third of the sum 
named in tiie act I 

Again, should the firemen on arriving 
at a fire, Attempt, and succeasftdly ac- 
complish its suppression by the md of 
buckets only, they are deemed unworthy 
of reward ; but should they at once set 
their engine to work, and render tk^ da^ 
mage done by water ihxee times as great 
as that occasioned by the fire itself they 
will have httle or no trouble in obtaining 
the fuU reward. One remarkable in.9 
stance of this kind canne under my owi| 
observation a short time siaoe; a fii«Wok<i 
out in the premiaea of an engineer, 4n4 
the firemen being sent ibv, wen pvompUg 
in attendance $ on examining the natois 
and contents of the premiees mthe |)arts 
adjacent to the fire, they found tlie toai 
sequence of throwing in a large body el 
water would be the destruction of a lai^ 
stock of costly pattcfms ; the firemen ac^- 
eprdinigly set to work with buckets of 
waterj cuttmg away an4 (extinguishing 
jthe Bi^e^ piecmea^and in about an houx 

W .I ' 1. 1 1 e %A. ' v .- ' i.... ,.mj> '■-, 4 '' L 'HJjiiU 
* The rewBitbi are, thirty •hUUoga Cor ihe fint 

sfifi^gs l^*^e^ft3^ xSitW ten'Sfffiw to the 
turncock, whoie wAter ffnt arrives at a flit. Th» 



kilter ftinctienarF flrequently finds blnutelf cut off 
with half a crown, after quitting hU ^>^ 9% dead of 
night to lend Un nwmM) 



r quitting |ii9/b«4 ftt dead c 
AA2 
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ha'l remove:! dl apprehrn<!iorx of further 
«'ra!i(;sr. The ov/ners of the premises in 
question, c\'prc»sscd themselves h'v^hXy 
graHfied x\'ith" the skill and care dlsj^lay- 
ed in the CvOiitlnc-t of the firemen. The 
svrprent awlontlcfiy hb\^'ever, nponwhom 
devolved the rewarding of the men, re- 
sisted their cljihus, because they had not 
set their engmes to woi4c ! The employ- 
ment of the^cn;jmes would have involved 
infinitely less labour, and less risk to the 
firemen, than the course they adopted; 
hut the amount of property destroyed 
would have been incomparably greater. 

It is well known that parish engine- 
keepers receive a very paltry remunera- 
tion for their ser\ices, and the rewards 
alone make the office desirable. If, 
therefore, these rewards are cut down, 
below the amount of expenses unavoid- 
ably incurred in getting out and working 
an engine, the engineer is compelled to 
withhold his attendance, which is at pre- 
sent actually the case in several metro- 
politan parishes. Or, if the engineer 
should attend with his engine, he has no 
inducement to incur the additional ex- 
pense of working it, even if necessary. 
I have frequently known parish^engineers, 
to be money ont of pocket by their at- 
tendance at a fire, besides tue risk in- 
cnrred, and the labour of clearing up 
and oiling the engine, hose, &c. after- 
wards. This ought n6t to be ; the ob- 
ject contemplated in oflfering the reward, 
was to hold out inducement for prompt 
attendance and efficient services at fires. 

Modem legislation on this subject is 
calculated to produce the most alarming 
results, by tending in the first place to 
discourage the attendance of engines alto- 
gether; in the second place, to ofiTer a high 
premium for anincreased extent of dama^ 
eithei? by fire or water, or by both I 

Some alteration of the statute regulat- 
ing the rewards to firemen has been men- 
tioned at diiferent times, but the subject 
is a very difficult one to legislate upon, 
and one in which great latitude must 
necessarily be given, for a discretionary 
application of its efoactments; in this 
matter— 

" Whate'er is best admmistered, is best." 

The churchwardens, magistrates, and 
others, who* have the adjudication of 
these cases, would do well carefully to 
investigate each claim as it is brought 
befpre thom^ and decide fairly upon its 



rertl merits, with thi.i de jrce of liberaUty 
which the interests of society m emi- 
nently require. I'he savinjr a few pounds 
annually to a parish collectively, by wring- 
ing' them from a class of men by no 
means overpaid, may very Kkely be the 
means of taking thousands from the pock- 
ets, and prove the ultimate ruin, of 
some respectable ancl industrious pari- 
shioner. 

I remain. Sir, 

Yours respectfully, 

London, August 22, 18:>7, 



SUB-MARINE NAVIGATION. 

Sir, — Sailing under the water has been 
a favorite scheme for many centuries. 
When we reflect on the advantages of such 
a contrivance, the marvel at this ceases. 
The following lines contain an account 
of some of the attempts made two hun- 
dred years since towards its accomplish- 
ment. 

Among the manuscripts of Dr. Birch 
in the British Museum, is a tract bearing' 
the signature of the celebrated inventor of 
logarithms, entitled, ** Secret Inventions, . 
profitable and necessary in these days, 
for the defence of this Island, and with- 
standing of Strangers, enemies to God*a 
truth and religion." This small trea- 
tise thus concludes: — ^'^Tliese inventions, 
besides devices of sailing under the water, 
and divers other devices and strat^emsi 
for harassing of the enemies, by the 
grace of God and work of expert crafts- 
men, I hope to perform. John Napief, 
of Merchiston, Anno Dom. 1596, Jvme 2." 

It merely appears from this document, . 
that the invention of a sub-marine vessel 
was premeditated by Napier, but we , 
possess no proof that he ever attempted 
its construction. The exploit, was, how- 
ever, performed in Napier's ijfe-^wie b¥. 
Cornelius Dreble, a celebrated. Dut(i 
chemist. ' T 

This mechanist is reported to have 
constructed a vessel for kisg Jsones J.. 
which he rowed under the water in the 
Tbaales. It juried twelve rowen^ be- 
sides sevend passei^ers, the air breathed 
by whom was made again respirable by 
means of *^ a certain liquor." 

The preceding narration must be taken 
with some limitation. That DreUe did 
make an experiment of a similar nature 
is beyond the possibility of a d^ubt, 
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from the many notices we have of it by 
contemporary writers ; but that he suc- 
ceeded so far as to propel the boat in a 
given direction, and pro'^ided for the 
consumption of pure air by the above 
method, is almost beyond the limits of 
credibility, when we consider the period 
in which the experiment was performed. 
Bishop Wilkinfi^ in 1648^ thus makes 
mention of it : — " That such a contri- 
vance is feasible and may be effected, is 
beyond all question^ because it hath 
been already CKperimented here in Eng- 
land by Cornehus Dreble, but how to 
improve it into public use and advantage, 
so as to be serviceable for remote voyages, 
the carrying of any considerable nunmer 
of men with provisions and commodities 
would be of such excellent use as may 
deserve some further enquiry." This 
evidently implies that Dreble had not 
attained any practical proficiency in his 
instrument. 

As customary with the Bishop, exag- 
gerations occur throughout his chapter 
on Diebla's vessel. The following ex- 
tract, which is intended to point out one of 
the uses to which such a machine might 
in course of time be applied, will amuse 
the reader; — "All lands of arts and 
manufactures may be exercised in this 
vessel.. The obsen'^ations made by it, 
may be both written, and (if need were) 
printed here likewise. Several colonies 
may thus inhabit, having their children 
born and bred up without the knowledge 
of land, who could not chuse but be 
arnazed >vith strange conceits upon the 
discovery of this upper world I" 

ITie t^vo preceding extracts from Wil- 
kins are taken from his Mathematical 
Magic, book 2, chap. 6, p. 179, and 190. 

J. O. H. 
August 28, 1837. 

ME. urriNo's astonomical tables. 

Sir,— ^In testing the accuracy of Mr. 
Utting's length of a mean tropical year, 

from the "formula ^^ (see No. 722) I 

caloTllaled.'the length of the mean solar 
year to be 365^* S** 48'^49"-h a fraction 
somewhat lets than half a second. Mr. 
Utting, however, from the same formula 
has cSculated the length of thetropocal 
year, ajad has found it to be no less than 
near half a second more than I had cal- 
culated it to be J the difference being so 



small, rather than go over tlie calcula" 
tion again, I shall concede th^s point to 
him. Still, however, according to his 
own hair splitting calculation, there is an 
error of .00 U of a second,, and this 
would produce a mistake of 4"» 35'. ^9944 
on the grand cpnjimction feat. Mr. Ut- 
ting alludes to this error, and tells . us, 
that if he had calculated the decimal of the 
seconds of the moon's periodical, period 
to five places (!) instead of four, all would 
have been right. That is, Mr. U., by 
his (yet unexplsdned) method could de- 
termine the length of the mean periodi- 
cal revolution of the moon, true to the 
himdred thousandth part of a second, and 
the length of the mean tropical vear, to 
the ten thousandth part of a secona— Pro- 
digious accuracy 1 But what is the real 
fact of the case ? Why, that astrono- 
mers at this minute are not agreed in the 
length of a mean tropical year to a sin- 
gle second, instead of the ten thousand 
part of one. By taldng the mean be- 
tween several of the best authenticated of 
their periods, I find the result produces 
365'* 5-' 48'" 49» 3 — . And with regard 
to the mean synodic period of the moon, 
it is known, perhaps, to greater accuracy 
than any other of the heavenly bodies ; 
for, from observations made on eclipses 
of the sun and moon, from a period 720 
years B. C. down to the present time, it 
IS found that a mean synodic period of 
the moon is 29-530588 days, or 29** l^^ 
44™ 2\ 8. If, therefore, instead of Mr. 
U.'s manufactured synodic period, we 
substitute 29.530588, then 91640740+- 
29.530588 = 3103248.062+ and 29.53-f 
X 062 =18 hours 17 minutes ; that is, the 
moon would arrive 18 hours 17 minutes 
too early at the grand conjunction post* 
Perhaps your learned correspondent 
JoshuaThomecouldsuggesttoMr.Uttjing 
some method by which the n3K>on might 
Be made to stand still until aU the other 
planets came up to the said line of eosh 
junction. 

Mr. Utting would fain wriggle him* 
self out of the blunders he has fallen 
into in respect of his method of detennin« 
ing the synodic periods of any of the 
planets. His manner of computing their 
synodical periods is evidently derived 

TT^ 
from the theorem S*' ,^^^ and if this 

theorem is right, there is no doubt, from 
the way in which he has contrived to 
manufacture the tropical periods given 
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will ahrays lie it ^ole number, or very 
nearly fto. It is true, he has not given 
U8 the idnive theorem (or any theorem), 
but I can eaMly demomtrate without 
anv arithmetical talcidation, that hia 
role tt the same as that which is dedu- 

eibk torn the theorem S «Jj^ As- 

rome 91640740 =G. Let N be the 
numl)er of tropical revolutions the earth 
makes in the time G; n, the number 
Venus (or any other of the planets) makes 
in the some period. Then by Mr. Ut- 

t'mg'a latTable, ^ and 2.aye both whole 
numbers (or very nearly so). Then, ac- 
cording to Mr. U.'s principles S '»-^; 
ttnd, consequently, the number of syno- 






die periods will be G ' 

N « to a whole nmnber. Now Let T « 
tropical period of the earth, T^ that of 
Venus (or any other pUmet). Then, 

5-- N and ^=», therefore. «-| 

— N, hence. G-J^gTT^.-. 

G TT* 

^wr-?l^ i but according to Mr. 



ii-^N T=?ir 

XJ.'s principles ->^^*^ 

n— N 

ir^. But this I 

and again 
« PP' 



S; hence, S 



positively deny> 

assert, that (see No. 736); 

and further, I assert that 

TT* 

in no case in the solar system is ■ ... ^^^ 

-; and these facts, Mr. Editor^ 



ppi 



P— F 

are as well known to every one who has 
attentively studied the motion of the 
planets, as that 6 times 7 is equal to 43, 
IS known to evey tyro in arithmetic.* 

Mr. Utting will, I trust, now see the 
reason why I was obliged to metamor- 
phose his tropical periods into sideral re- 
volutions ; had he given the sideral pe- 
riods, it would have saved me a good 
deal of trouble. There are several other 



* A very good aad Aill danonstnitlon of tbese 
facts, is giren in the treatise on Astronomy, pub- 
lished under the superintendence of the Society for 
the Piffasion of Uiefiil Knowledge. 



inaccuracies Mr. U.has fallen into which 
I might here notice, but as I am on the 
eve of a jaunt to Bob Roys country, I 
muBt defer doii^ so u&ial 1 return. 
I am, Mr. Editor^ 
Yours, &c. 

A Scotch Douinii^. 

VocftntalM, Angrai* 18, 1837. 

QUESTION BY A TOWN TAACHBK. 

Given /«y«a«4-»y\tofiad^«d3f 
trtven |ya_^.^ |by quadratics. 

QX7BSTI0N BY A CAMBRIDGE 8TU1WNT. 

At what distance 'from the mm must a 
superior planet be placed, so tiiat its 

Periodic revolution may be n mean solar 
ays, and determine the limits of possi- 



ays, 1 
ifity. 



WOODHOUSE's ROTARY RNGINSL. 

Sir, — ^The plan of ^ rotary engine I 
sent you was one of my own invnBftion 
solely, notwithstanding die wwrmfahmce 
it may have to any oUia: invented pre- 
vious to its existence; my objcot has 
always been to avoid any thmg like imita- 
tion. 

Having arranged my plan, and ex- 
ecuted drawings I left them wtdi a patent 
agent, who politely gave me fais opiBion, 
that if I cotdd incase the diapfasa^s, so 
as to avoid the fiiction of the surround- 
ing packing plates, it would greatly im- 
prove the arrangement. This was about 
the latter end of Jime, 1836. This gentle- 
man, at the lime injformed me that an 
engine had been patented, somewhat re- 
sembling it, but couM not at l&e time 
mention the name of the patenteie : this 
induced me to peruse seversd wOrks,- wben 
I discovered Mr. Galloway's, as the only 
one at all similar. Your correspondent, 
J. R„ whose observation I have this 
moment read, states it as an '* exact 
coimterpart" of that invention, (p. 295) ; 
but upon comparison there is a manifest 
difference. First, the one requires two 
valves, acting alternately for ma admu- 
sion of steamy which the other does not ; 
these valves also require the forther ad- 
dition of tappets, Sec, which to the othcar 
would be needless ; the diaphragms also 
4n the one act as stationary abutments 
to the power, which in the other are the 
moving levers ; in the one, the access of 
power is constant ; whereas, in the other 
it requires to be shut off at every strokO) 
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or half revolution. It cannot, therefore, 
-vnth justice be said, that the revolving 
of the central axis and ezcentric suide, 
are the " onl^ difference" Would that 
all who have invested property in secur- 
ing a patent, were as free from infringe- 
ment upon patent right, as these 
two engines present. As to the resem- 
blance my engine may have to Mr. Beide's 
*' superior,^' I shall dedine further re« 
marks, until we are favoured with a de- 
scription of it ; from what I have seen of 
that engine, it is ofUy suited as a sta- 
tionarv one, and not at all calculated to 
any otner purpose, where a jerk, or other 
casualty mignt throw the diaphragms 
out of play, and lose power without limit ; 
as to velocity it is quite out of the ques- 
tion, unless by auidliary machinery; 
besides, if I am not mistaken, Mr. B.'s 
engine is incapable of a reverse move- 
ment, which for locomotive purposes is 
indispensible ; as it respects the ceniral 
admission of steam, it is quite dear that 
** Hero'' has a prior daim to its applica- 
tion, even be£<»re theuse of tiie cylmder 
19^ appliad. 

The circusastance of the engine being 
called '* New'' is the only doubt I have 



respecting it, for after all, it can only 
come in with the rest as an attempt at 
impr(yoement to obtain a rotary action. 
" Nothing new under the sun." 

A word before I conclude on steam 
boiler eaaplosims. The observations of 
Mr. L^nard upon this subject, seem to 
establish the advantage of using cylin- 
drical boilers ezdusivdy for all pur- 
poses; added to which, the advantage of 
haviuff capadous lock-up safet^r-vadves, 
would, in all human probability, ex- 
dude the possibility of accident from 
the sudden expansion of steam, owmg to 
an insufficient supply Of water on the one 
hand, or a check to tlie emission of steam 
from the boiler when the engine is 
stopped, and insuffidentiy capadous out- 
let to the accumulated power of steam, 
on the other. 

Trusting that I have not trespassed 
needlessly upon your valuable pa^es, or 
the attention of your readers wiw this 
subject. 

I remain, Shr, 

Yours respectfully, 
James Woodbousb. 

KUbttni,Ausu«t26, 1837. 



MB. ADAMS's BQUIROTAL CARRIAGBS. 

Sir, — In your niunber of August 26th, my carriages the hind wheels must of 



a correspondent in noticing tiie construc- 
tion of my carriages, appears to enter- 
. tain the notion that tiie iiorses can have 
no control whatever upon the ^dance 
of the hind wheels, which *he ima^^es 
are left at liberty to deviate from the 
tr^ck of the front ones with every ob- 
struction or inequaliW of the road. This 
is a fallacy, which I understand many 
persons have taken up, and which I now 
propose to refute, tue fact i8> tiiat with 



Kg-L 



necessity follow in the tracks of the front 
ones, owing to the position of tiie cen- 
tral working joints; and the defect thus 
improperly attributed to them, is in 
resdity a defect peculiar to the existing 
dass of carriages on four wheds. A 
reference to the accompanying sketches 
must convince all who are capable of 
reasoning on the subject. 

Fig. 1 is the plan of a four-wheeled 
carriage of the ordinary constructioDi 




Digitized by LjOOQIC 



/" 



3G8 



irfR. ADAMs's EQUIROTAL CARRlilGES. 



locked a( abbut the tnxTage angle used 
in turn i rig or going mimd the corners 
of ordinary streets, as is shewn by the 
(lotted lines. Thc^ vanishing point of 
the angle formed liy tlie lines of the 
two axles, will be found at the distance 
of 27 feet from thei front wheel E, conse- 

Fig. 



quenlly tbe four sq»rat^ cirdular track*^, 
A, B, G, D, on which the four wheels 
run, will be comprised within a circle of 
not less than fifty-four feet in diameter* 
Fig. 2, is the plan of an equirotal car- 
riage of my improved construction, the 
dotted lines shewing the angle of turn- 




ing exactly the same as fig. 1. But the 
turning centre being carried back to or, 
instead of being in the ordinary position, 
6, the front ])ortion of the carriage, to 
which the horses are attached, acts as a 
lever on the hind wheels, so that they 
also lock, and consequently the vanish- 
ing point of the angle formed. by the 
two axles will be found at the distance 
of 15 feet from the track c. Thus, the 
two circular tracks, c, dy on which the 
four wheels run, will*be comprised v/ith- 
in a circle of 30 feet in diameter, instead 
of 54, as is the case ^^nth the carriage 
fig. 1. 

Carriages must either run on straight 
lines or in curves. Practically, they 
scarcely ever run in straight lines ; their 
line of progress is a series of cun'es 
alternating to the right and left. With 
the ordinary carriage, the horses have lio 
guiding power on the hind wheels, be- 
cause their centre of motion is round 
the perch-bolt, which has no leverage on 
them ; and, as the draught acts on them 
from a distant centre, they have a con- 
stant tendency io run in a straight line, 
as a string hol^s a kite. Therefore, 
wheal the front wheels turn at an angle. 



the hinder ones must travel some dis- 
tance, with considerable friction, before 
they can adapt themselves to the changed 
direction; and this friction must be very 
■ great, %vhen unsteady horses or croAvded 
streets causa the direction to be ,vefy 
frequently changed. We may under- 
stand this better by imagining a ^waggo^ 
drawn by a single cord without sjiaft^ 
or pole to steer it. 

The equirotal caniage cannot have the 
fore wheels turned at an angle, without 
the hinder ones being turned to a corre- 
sponding angle, and, therefore, the hinder 
part is under perfect control, which the 
hinder part of the ordinary carriage is 
not. Supposing, thei'efore, n»at an equi- 
rotal carriage were descending a hill, 
keeping a straight lin©-^f the hinder 
wheels were set at an angle by means of 
blocks &nd pulhes on the akles, the sj^eed 
of the carriage might be checked a^ iplea- 
sure by the driver, without tho^ necessity 
of using a drag, and the Amount of check 
regulated by the greater ot less declivity. 
I remain. Sir, 

Yours obediently, 

William B. Adams. 
l^li Long Acre, Ati».:2G, 1837» 



TO OBTAIN A ROTARY MOTIOX AT ANY DISTANCE, BY THE ACTION Ol? TVVO 

DOUnLE CRANKS. , 



Sir, —A model of the machine, of 
which I send you a description, was 
constructed last year, and forwarded in 
September to the Adelaide Rooms, Low- 



ther Arcade, where I presume it is bow 
lying. Yours, truly, 

W. EhTRicit. 

Sunderland, 17 July, 
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Descnjition.—AB (fig. l)rasliaft,,h*v- angles or ninety degree* to e»ch other, 
ing two cr^nks^ £ and F, stajadiBg at right. C t>, another similar cranked t;»haft, 

Fig. 1. 




i rv. 



li r 



^^ 




i: .1: 



7} 



hating* th« similar cranks G and H, 
stsindincif dnectly opposite to those on 
A and B. These cranks are connected 
by the- rods E G and F H. It wiU 
readily be seen, that by this construc- 
tibn l!Ke least motion in one shaft will 
cinse a coiTesponding one in the other, 
by reason of the secondarj' crank putting 



the other past the centre. Lest there 
should be any doubt respecting the per- 
fect action of them, the following dia- 
gram (fig. 2) will fully explain it, and at 
the same time prove that equal arcs are 
passed over in equal times by the corre- 
sponding cranks : — 




Let E A and F A represent the arms 
of the cranks E and F in fig, 1; and G C « 
and Cri, those of G and H : circles being. 
' drawn from the centres of motion A and 
C. Suppose the points G E to be con- 
nected by a line, and FH also by an- 
other, which lines BhaU represent, the 
racjUius rods E G, F H respectively. Now, 



as the craiiks E A, F A, and G C, 
H C are equal and fixed, and stand at 
the same angle to each other, whatever 
motion the arm C H may acquire, the 
other, G C, will also receive. The same 
may be proved of the arras E A, FA; 
consequently, if the points H or F be 
moved through any number of degrees, 
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an equal number. Now, as tlie cu 
£ F# and G H y are equal» and the line 
£ A G G in the line of the centres; if we 
take a line e<pial to C A, and apply it at 
G, it will extend to £. For the same 
reason^ a similar line applied at H> or 
right angles to the Hne A G from the 
centres of the circles, will reach to F, 
the point at right anfljes to the line A G 
from the centre A, Therefore, the lines 
£ G and F H are equal, being equal to 
the distance A G. if we now suppose 
the arms G H and A F to have moved 
to G G' and A £', and the arms GG and 
A£ to GG"' and A£''; then, as the 
arc H G^ is supposed to be equal to the 
arc F£^ the mglep G G' is equal to the 
anffle o A£'s and as the lines GG' and 
and A W are equal, as also the angles 
G jp G', A o £' being right ones ; the 
distance ^ G is eqijud to the distance 
E' ; therefore, G' o plus o E' are equal 
to G'o plus G'p, equal to G A, equal to 
HF. Also, because the arc GrG'^ is 

Fig. 



equal to the arc££'', the an^le G c G'' 
is equal to the angle £ A E , and the 
angle c n G^', Am E" right ones (the 
Unes n G", m E being perpendicular to 
the line EAGG), the angle CG"« is 
equal to the angle A Wm, and the line 
e n equal to the line A m. Therefore, 
Cn plus »A equal to mA plus, Anequal 
to A G, equal to F H ; consequently, the 
connecting rods must be of equal lengths 
for all points of the circumference of the 
circles, and the pairs of cranks at right 
angles to each other; Q £ D. This form 
of the double crank is of much more 
use than it might at first sight be ima- 
gmed, for by it we may greatly im- 
prove and sinmlify several valuable 
machines, to a few of which I will now 
advert. It is admirably adapted for 
locomotive carriage wheels, to which I 
believe it has been applied, and is still 
used, for keeping one of the cranks of 
the centre, for the purpose of startinff ; 
and this is the only use to which the 
principle has been applied. I may, there- 
3. 





fore, say it has not been used to give to suggest, but, to retard one already 
motion, which is the object of this paper acquired. In the paper-imll^ it might be 
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applied in the place of the endless strap 
that drives the cylinders canyin^ the 
copper web. In very large foot ^ring 
or.turning lathes^ where wow motion is 
required^ it could be applied with ad- 
vantage, by making one of the cranked 
shafts the mandril, and the other the 
treddle-shaft, when the fly might be dis- 
pensed with. It might likewise be used 
lor lathes turned by steam, which would 
dispense with the long straps. In or- 
reries CMid other machinery, where large 
intermediate cogged wheels are applied 
for ccmveying we power to a distance, 
the principle could be appUed with great 
advantage. But the most singular ap- 
plication of it is in being able to convey 
the rotary motive power at a right or 
any other angle to the original motive 
force, as shewn in the diagram on the 
preceding page. 

Where E A F, G C H of fig. 3, repre- 
sent the similar double cranl^ of fig. 2, 
and EG, FH, their radius rods. The 
crank I O K, with its radius rods G I, 
H K is for obtaining the rotary motion 
at a right angle to uie original motion. 
By additional cranks, the motion might 
be conveyed in a circle. 

W.E. 



LONDON AND BIRUINGHAM RAILWAY.-^ 
EIGHTH HAUr-YSABLY BBFOBT. 

BinniDgham, 18th Augiut, 1837. 
The directors on the present occasion of 
submitting their half-yearly report, have the 
satisfaction to announce, that the expectation 
they held out in their last Report of a par- 
tial opening of the line in the course of the 
present summer, to the extent of twenty-one 
miles out of London, has now been fully 
realized* Early in tbe month of July, the 
engineer, haring reported that the works of 
the twenty-four and a half miles, between 
the Company's station, at Euston-square, 
in London, and Boxmoor, were in a fit state 
for use, the directors decided that this por- 
tion of the railway should be opened to the 
pubhc, on the 20th of that month. The 
ttains commenced running accordingly on 
that day, and although the traffic has hitherto 
been merely derived from excuniions of plea- 
sure and curiosity, and from the journeys of 
the comparatively few individuals who reside 
in the immediate vicinity of the line, and 
although the departures of the trains (in 
consequence of the progress of the works 
connected with the entire completion, and 
finishing off, of this portion of the railway), 
are at present confined to three from each 
end, the number of pMsengers has already 



exceeded anticipation, and pioved ftdly equal 
to the means for their conveyance. 

On the 16th instant, bdng 28 days from 
the first opening* 39,86$ persons had been 
conveyed by the railway, being foi average 
of 1,423 per day, for which the daily re- 
ceipts average 153/, ; during the last week 
the daily average of nnn^ers has advanced 
to 1,807» and of receipts, to 189/. 

The directors are assured by the engineer 
that the works which at present interfere 
vrith mid-day trains wQl be entirely com- 
pleted, and that the whole of this part of 
the railway will be in excellent travelling 
order in the course of a month, by which 
time the stationary engine for the incline of 
the extension line will be in readiness for 
work, and bml ample supply of locomotive 
engines at their command. Full effect will 
then be given to provisional arrangements, 
which have been already entered into with 
the principal coach proprietors, for bringing 
the passeugers by their respective coaches 
npon the railway, as fast as it is in readiness 
to receive them, which arrangements, and 
others calculated to bring an immediate and 
active traffic upon the railway, all the parties 
concerned appear most anxious to carry on 
with spirit, whenever the directors feel satia- 
fied that they are in a situation to perform 
punctually and efficiently what the company 
wiU then have to undertake. 

The directors cannot but notice the great 
advantage arising from the gradual opening 
of successive portions of the railway ; op- 
portunity being thus afforded for organizing 
the arrangements required in the carrying 
department, and for progressively adapting 
them with the benefit derived from expeii- 
^ice (m a small scale, to more extended 
ctpeiations, whilst the road is becoming gra- 
dually and safely consolidated, and an im- 
portant revenue is afforded by a Umited 
number of passengers' trains. 

The advance made towards the entire 
completion of all the works of the London 
and Birmingham railway, and the near ap- 
proach of Uie time at which the whole line 
will be opened to the public, appear to the 
Directors to require, on thebr part, a com- 
munication to the proprietors of the most 
exact information which it is now in their 
power to obtain, as to the ultimate cost of 
the whole undertaking, the periods at which 
each portion of it may be reasonably ex- 
pected to be opened for bunness, and the 
probable traffic. They have, in consequence, 
required from the engineer carefully revised 
estimates of the cost of all the works in his 
department which are still unexecuted, and 
such a statement of the probable cost of 
those remaining works, of their entire suf- 
-ficiency for the purposes of the traffic of all 
descriptions to be anticipated on opening 
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tlic wliole line, aiul of the exact periods at cost of stations, engines, carriages, waggons, 

which, in all probability, eack 9ucces»ive: and, indeed^ €very item of fntiuiB eKpendt* 

portion cannot now fail to be ex£«u ted find turc, excepting tbe unexecuted WDrbSfin Ute 

completed, as he may be willing shonld go engineeiiing department^ .there is scarcely 

forth to the proprietors with t^e full sane- any opening for ,eri!or or question^' and tbf- 

tion of his name and professional character* directors think thftt the confident nHumet iii< 

The details will be annexed to theReport^ which Mr. Ste^iJItenson. h^. etprefise*]) hist 

and the directors caanot but remark with conviction of the «(|ificiencyia'iilLxefil|^eGts' 

pleasure upon the assurance they have from of his present reused estimMes (cbn&rmeds 

Mr. Stephenson, at this advanced period of by the circum3t«nce that w(Ntk8iin tfaeli^da* 

the works, that not only will a few weeks of the Company hiflYe beeb let, and exectitedi ' 

seethe rtdlway at the London end, opened by sub-contraetors eonfeiderabiyrbelofir';!!^!' 

from Bozmoor to Tring (a fiirther advance engineer's estimate) affords every- •set^uritf /.- 

of seven miles)) but that In the course of and assurance of accuuaoy that €atv/bo ^^ ' 

December next it will extend in perfect tained on this aubject. It ehould al99.be 

working order for business, sixteen miles -metitioned, that no cnedit taRhataaercruds- 1 

farther, to Denbigh Hall, at the crossing of taken for a considerable extent^ of tiiRiodib-. • 

the Holyhead road, and at the Birmingham- pied land in possession of the Company for ; 

end as far as Ragby, making the whole re«sale, as opportunities o&ep, tmd thnt the 

length of railway which will be entirely com- engineer's estimate for the cart^dng depiart*' - 

pleted, and which the directors therafore ment includes a much larger extent of s^ock . 

hcpe to have opened to the public on the first than will be required in the first instance^ if - 

of January next, 27 miles. They have thus at all. The directors, therefore, do not Hesi* 

reasonable ground to hope that at tliis early tate to express their confident expectatimi 

period the entire line of railway communica- that the proprietors may calculate upon faiT- * 

tion between London, Birmingham, and -the ing the railway completed, and in fidl opera*' ^ 

principal places in Lancashire, will be open tion, within the presentcapital of 4,500,000/., 

to the public, with the exception only of an sanctioned by Parliament ; and that if there 

«tt^cr»a/o/'^Air^3^./?»ew«7e« of excellent turn- should eventually prove to be any further ' 

pike road between Rugby and Denbigh Hall. excess in the engineering department, or if 

The engineer states that the proprietors may the extent of the future traffic should render 

calculate with perfect confidence on the en- expedient any extension of the works at pro- 

tire completion of the whole line, and of the sent contemplated, the additional capilar 

works connected with it, in the coarse of cannot be required until a large revei^e has -' 

the autumn of 1838. rendered it easy of attainment, and placed 

The proprietors will see by the annexed the proprietors in a situation to judge of the 

revised estimates that the expectation of the propriety of such farther outlay. .^j^ 

entire comj^letion of the railway and stations As the undertaking approached comple- 

in efficient working order from end to end, tion, the probable amount of traffic tP f^^^-i -} 

and of the ample carrying establishment expected became a point of grea|; intjarest. 

now contracted for, within the capital of In order to obtain as near an approximation 

4,500,000/., is confirmed and strengthened to the truth as the circumstances of the case 

by the further means of calculation afforded admit, a sub -committee was ; s^oiixted to 

by the nearer approach of all the works to examine into the subject. ,The. result of 

their termination. As far as relates to the their investigations m^be stated as foU^wa} 

Per Week* 

That the gross receipt from passengers noio travelling by coaches on the roads l 

parallel immediately contiguous to the line of railway, without asaumiag atiy k i£6^7S9 

increase, amounts at railway prices to J 

That the gross receipts from persons now posting on the same roads amount to . 729 

Tliat the gross receipts from parcels now carried by coaches on the same roadal - •tK^i' 

amount to / ^ ' ^ ' ^ 

That the gross receipts from goods now conveyed by waggons and canals on thel 

lines between London and JBirmingham, not including iron, timber, cattle, > 8,120 

minerals, or other goods, which pay low tonnage, amount to J 

That the total gi'osS receipts from the foregoing sources, assuming no increase, 1 ^17 oftft 
amount pet week to ,....* i ^ . ^ ..*».. w .« «, / rr v^**^ 

o i i .i U t . t i n '.' 

That the total annual receipts amount to. • . . • ...*.• » * ; . . j^^4v868<i \ 



The data from which these results are ob» Board by the sub -committee appointed tQ, 
tained will be found in the Report to the ' investigate the subject j copies of tvtich" 
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dofiument m»y be bad by the proprietors, on lines of railway, afford ample grounds cf 

application to th« secretaries. security against the reciirrence of projects of 

The direotor* -congratsttUte the proprititoi's a similar description, 
upbti the coooapietioiv -and opening for traffic The directors have to aunoimce, tliut the 
of the :G;rand Jmictren BailA^ay between the Act authorizing the Couipaay to raise an ad- 
liverpo&ladid Mauehester line and Vauxhall ditional' million, atid for other purposes, re- 
near J^Tinibgliam,aa<l upon tlie commence- reived the royal assetrt on the SOth June, 
ment^ the wrtrks of the Midland Counties and that in- pursiidnce of the resolution of 
and Horth l^lidland Kaiiways, wmnecting the special general meeting t f the same date, 
the'i'Loiidan> aad Birmingham line with an additional capital of 625,000/. has been 
YfflfksMrfe:- and ' tiie Midland Cotmties; all created, under the powers of the Act, in 
whict' lines/ form 4jributai7 streams, the full 25,000 shares of 25/. each, which have been 
vabieof^whichrtothemain trunk can scarcely offered to the proprietors 6f 100/. shares, in 
be ^ret estimated: The Bkmingham and the proportion of a 25/. share for each 100/. 
Gioucwter^'and tiie Derby and Birmingham share. It in proposed that the new shares 
Reo^ay Companies, also appear to contemn of 25/. each, which form an integral part of 
ptatfe theiuse bf the entrance into Binning- the capital stock of the Company, shall be 
ham' and tfaa stations of the Iiondon and entitled to the same rate of dividend as the 
Birmingham- Eailway. The directors have original shares of 100/. each, without dis- 
the pileasure . of communicating the entire tinction as to the time of tlie payments of 
suecess-of the opposition announced in their the calls which shall have been made respec- 
last Heport to the attempts to establish in- tively when a dividend is declared. 
juriona rbral lines, uncalled for by any pub- By the statements of accounts now to be 
lie neceasity. The judicious regulations now laid before the proprietors, it will appear 
adopted by Farlittment relative to all new tliat — 

The receipts to the 30th of June, were £3,181,069 15 8 

The cfisbiirsements , 3,102,272 8 5 

And the balance of cash in the Company's hands at that date* , 78,797 7 3 

The proprietors in referring to the account M, applicable to the further expenditure of 
of capijtal, will observe, that tiiere remains of the Company, which, in the annexed esti- 
the. 4,^0)000/. a sum of 1,329,282/. 17^. mate is statedat 1,313,698/. 

R. Creed, \ Secretanea of 

■,..'■■ C. R. MooBfiON, J the Board. 

Engineer' 8 Estimate of the Periods at which different Portiom of the Line will be completed, 

'^■' ' Miles. 

From London to Boxmoor 24jr Open. 

**-'■■ Bormoor to Tring 7i •* October, 1837* 

' 32 

" Tinitg to Denbigh Hall (at the crossing of the Holyhead "I 

' • - Road). 16 I " January, 1838. 

*^ Birmingham to Rugby 29 J 

' ' . • 77 

M-;Daibi^HallioBlisworth , 13 <' May, 1838. 

':':: 90 

<r .miflworlh to Rvgby m. *«...*. 22^ «' Autumn of 1838. 

Totid 11^ Miles. 



OPENING OF TJIK RAILWAY FROM PAWS TO ST. GERMAIN. 



We extract the followiDg amusing ae« 
couat oi^tye event, from the letter of the 
7im^ cdwespondent. 

^-.^ ^ g^^ Germain, Aug. 26. 

Paris has put on her seven-leagued boots, 
and reached St. Germahi in a stride I The 



chateau of Louis le Grand, and the fine ter- 
race sweeping through the forest until it 
is lost in distance, have kindly consented to 
approach the metropolis for the gratification 
of the numerous quidnuncs who inhabit it ; 
and St. Germ^, with all its interesting 
scenery, although, if we are to credit the map, 
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it U twelve good BngUdi milet from Ptrit, 
is now more accessible than the windmills of 
Montmartrc. This triomphe tnervtilleftsef 
as the Parisians deligUt to call it, is the 
woi'k of that grand mirade-monger of the 
nineteentii centnry«-^steam ; a trip on the 
railway is now the ^^ plaisir {ncotmUf** the 
' * emotion sans igal : * * and if there be through- 
out the length and breadth of Paris a single 
cafe or coterie, or in the faubourgs a " Mer- 
chand de Vin," alais " dramshop," where 
the praises of railroads in general, and of 
the railway to St. Germain in particular, has 
not formed the inexhaustible topic of con- 
versation for the last four and twenty hours, 
I will suffer myself to be impaled alire like 
a frog in a gourmand's clutches, and frica- 
seed without mercy. * * * 

Tlie train started at twelve to the instant, 
and then was the clatter of voices raised ten 
fold. " // part — ce coursier de feu, et de 
fwnde I He snorts 1 he snorts I His pro- 
digious tail of vapour floats in the firmament ! 
La voila!*^ Even when the engine had at- 
tained its extreme velocity, the rattling of 
tongues was continued, one person shouting 
into a second's ear, and a third shrieking at 
the extreme pitch of his voioe, ** Cheval 
magniftque ! Noble and intrepid horse, which 
nothing can atop ! He. devours the way be- 
fore him— he snorts 1 vraiment, he snorts 1 
He is clothed with thunder, like the horse of 
Job ! Corbleu / what a delicious motion — 
n'est-ce pasT^r-Oui — c'est le plus grand 
plaisir du monde!^* Away clattered engines 
and voices to the same tune, to the end of 
the journey. If you w^sh for a genuine 
specimen of an enthusiast, you have only to 
clap a Parisian for the first time in his life 
in a flying ** locomotive.'' In the carriage 
in which I fixed myself were some haU^ 
dozen piquantly-dressed soubrettes and gri- 
settes, distinguishable by the extreme neat- 
ness of tkeir fichus de dentelles a lapaysanne, 
and their mignonnes lace caps. Of these no 
fewer than three affected dizziness, faintness, 
&c., and finished j9ar s^etre ^anouies on the 
bosoms of the gallants by whom they were 
accompanied. Altogether it was a most 
precious Uving comedy, worthy of a place 
ia Paul de Kock^s ** Tourlourou aw lea 
mcntrsParisiennes,*' Until I reached Paris, 
I laboured, in common with most people, 
under the absurd miseonception, that the 
trup " land of Cockaigne*' is London* For 
genuine Codcneva you must come to France. 

An bourse walk in the loreet o^ St. Crer* 
main, after my arrival, Was positively d6« 
Ughtfol in the extreme. In qo direction 
coukl yott torn without meeting elegantly- 
dressed Parisian ladies (and idl other dress- 
ing ia out of the question) moving ^long ^ 
graceftiUy as swans in the Cydnus, to wMch 



their white mmUn dreaseer whioh 9t% vary 
much the rage here, in no small degree as* 
simiXated them* What charming bonnets 
adorned with waving feathers, or with those 
ambitious, but not less elegant, wresiths of 
flowers, which are only made to pcsrfeptioA 
here, and exhibit the very acme of taste 1 
And then the eye is so pleasingly reliered 
by the graceful contrast presented by «a 
unbonnetted girl, wearing one of those ex- 
quisite little caps; or by the Ofutlandish 
hdmet-shaped casquette which some rustic 
belle delights to select for her coiffure* Th» 
Bois de Boulogne never presented » Vkum 
animated scene. 

For statistics, it will be sufficient to state, 
that the materiel is composefd of 1Q5 ve^ 
hides, capable of containing 4,070 persons, 
and of transporting the entire popnIatioB of 
Paris to St. Germain in the course of one 
fine Sunday. The railway 4i leaguesi in 
length, passes through a beautiful country, 
traversing no fewer than eighteen bridges, 
three of which are across the Seine. The 
vehicles are all intended for the transport of 
passengers, and will be occupied praicipally 
on Sundays. There is a tumel Batq;nolle8, 
which is divided into two galleries, being 
about 400 metres, or a quarter of an Eng- 
lish mile long. The construction is -very 
solid, the rails being fifteen times heavier 
than those upon the Liverpoql and M<iti- 
chester road. 



MB. COAD's plan rOR CONSXrUIKG SMOKk. 

Mr. Richard Coad, of tiiis town, hsi 
taken out a patent (sealed July 10, 183S) 
for an invention of his for getting rid of thit . 
nuisances from steam-boats and fitcteries, 
by making the chimneys consume their own- 
smoke. To borrow a passage flrom a con- 
temporary to explain this, '.'^The smoke Is a 
certain quantity of the inflainjpaable matter 
of the coals, which is lost by evaporatlMit 
instead of being burnt." Now, Mr. Goad's 
method consists in supplying this laiipkh 
witli the quantity of heal that isneflemry. 
for its perfect combustion; and this 'is-* 
effected in a very simple and ingcaEdous mail, 
ner. An apparatus, consisting of a1S$de/r Qf j 
small tubes, or chambers, so coiistructAd'BAi 
to expose a large surfkee to the adtion d#^ 
the heat, is pla^ in the lower part of '^id^ 
chimney beyond the boiler ; one end ptiSft, 
series oommunicotes, by^ ai). 9pm.«qMW 
with the external air, wfile (iie'otherqumiii > 
into ft 8»t hi the ^(%e <^^h»wm(Mir9liB 
Uk the whole contrivance, ftnd.flii^li||^'^ 
— The superfluous lioat ia |£ew wmmg 
raises the temperature of the iron tubes t&' 
a high degree, and the draught in the cUm- 
ni^ causes « current of idr in thrive Uirovgli 



Digitized by LjOOQIC 



tnrn oy bkolisb AifX) leorefi TxnnB, 



875 



every aperture, and consequently, through 
the heated tubes ; a current of hot air is thus 
thrown into the flame at every point where 
the smoke begins to be formed ; and the 
effect is, that the deposition is prevented, 
and the flame and heat of the fire are both 
much increased, and not a particle of the 
smoke escapes from the top of the stack. 
It will be seen from the foregoing statement, 
that the means by which Mr. Goad accom- 
plishes this object are as simple as they 
have hitherto been found effective ; and the 
saving in fuel, from the peculiar operation 
of the invention, we are assured by several 
persons of experience, will be immense. 
The principal merit of Mr. Goad's patent 
consists in bringing back the caloric, which 
in almost every instance is entirely lost to 
the manufacturer. We trust, for the sake 
of the health of the town, that no feeling of 
dislike to new inventions will prevent the 
use of this apparatus from becoming univer- 
sal. — Liverpool Telegraphy Dec. 14, 1836. 



M8T e» ENGLISH PATBNTS OBANTED 
HBTWESN TBB 29th JVLY AKD TB£ 

84th AU«I7ST, 1837. 

IX^lUain Palmer, of Sutton-Btreet, Clerkenwell, 
Biwntfaelnvief, for impvovementa in printiag paper 
himg^ngs* July 29 ; six months. 

James Matley, of Paris, and of Manchester, 
gent., for a machine, called a tiering machine, 
upon a new principle, for supplying colours to, and 
be used by block printers in the printing of cotton, 
linen, and woollen cloths, silks, paper, and other 
substenc^s, and articles to which block printing is, 
ot may be applied without the aid or assistance of a 
p^mon to tier upon. August 2 ; two months. 

Anchibald Richard Francis Rosser, of New Bos- 
well-court, Bliddlesex, Esq., for improTements in 
preparing manure, and in the cultivation of land, 
being a commtmicatioa from a foreigner residing 
abroad. August 2 ^ six months. 

Alexaader Blacewao, grocer and tea merchant, 
Glasgow, for a process for the improvement of teas 
as oidinuily imported. August 5 } six months. 

Richard Thomas Beck, of Little 8«oaeham» 
Suffidk, gent., for new or improved apparatus or 
ma^hiDBry fox obmUiing power and motion, to be 
used as a mephanlcal agent generally, which he in- 
tended to denominate Rotse Vlv», being a com- 
mwnteatfon ftom a foidgner reilding abroad. Au« 
guat^jsixineBtha. 

WiUiaiu Oossage, of Stoke Prior, Worcester, ma- 
imfact^ring chemist, for certain improyements in 
the processes or operations connected with the 
nMtintetui« of alkali from common salt, and with 
tk|i) Ufa of the products obtained t}ierefh)m. August 
17) six months. 

'vl^Uiam Gillman, of Bethnal Green, engineer, 
for vr intprovement or improvements in steam 
\>mm^mA Kt engiiies to be actuated by steam or 
e i l W BjB i i W» A9i«|i4t(?i«UiutA4Uh 
flMrx SlmMewoHUr of Market Havbereuali, 
l4eicei^iy gent., and Daniel Foot Taylor, of tn« 
Prfory, (nOTC(!Ster, pia maauflieturer, for certain 
clKmblnaffons of, and fanptovcmenta in machinery 
fermaliUig »iM } in pursuaiwe of the leport of tte 
Judicial Committee of her Majesty's Privy Council, 
being an extension fbr the term of five years fh>m 
the mb ef May, 1888, the txpirstlMi of the former 



letters patent, grautad tox the ttrm of UvMri to 
Lemuel Wellman Wright. 

John George Hartley, of No. U. Beaumont Bow, 
Mile End Road, Esq., for an improved application 
of levers for the purpose of multiplying power. 
August 22; six months. 

Thomas Du Boolay, of Sandgate, Kent, l^sq., and 
John Joseph Charles Sheridan, of Lewisham, in 
the same county, Esq., for improvements in drying 
and screening malt. August 24; six months. 

James Crellin, of Liverpool, and James Holt, of 
the same place, phunbers, for certain improvements 
in water closets. August 24; six months. 

Robert Brown, of Water Side, Maidstone, Kent, 
engineer, and iron founder, for certain improve- 
ments in the construction of cockles, stoves, or ap- 
paratus for drying, or stoving hops, malt, grain, or 
seeds. August 24 ; six months. 

William Hearn, of SouthamploU-street, Penton- 
ville, Middlesex, engineer, and William Davies, of 
Upper North Place, Grays Inn Road, Middlesex, 
plumber, for a certain improvement, or certain im- 
provements in the construction of boilers for the 
generation of steam, and heating water or other 
fluids. August 24 J six months. 

William Southwell, of No. 5, Winchester Row, 
New Road, Middlesex, pianoforte maker, for a oer- 
tain improvement in pianofortes. August 24$ six 
months. 



I.IST OF SCOTCH PATENTS O&ANTSD 
BETWEEN THE 22d JULY AND THE 

24th ArousTi 1837. 

6odfk«y Woone, of Berkeley^street, Middlesai, 
gent., for an improved method of forming plates 
with raised surfiices thereon, fbr printing Impres- 
aions on difibient substances. Sealed 24th Julyi 
1837. 

Robert Griffiths, of Smethwlck, near Birming^ham 
machine maker, for improvements In the manufac- 
ture of buiTS, or nutts, for ^crewl and nails, or spikes 
and bolts. August 9. 

William Henry GoMhen, of Crosby Square* Bt- 
^opsgate-streeti Londox^ merchant, in oonsa>* 
quence of a communication made to him by a 
certidu foreigner residing abroad, for improvements 
in preparing flsx and hemp for spinning, August 9, 

John Paul Newmann« of Great Tower-street, Lon* 
don, prussiate of potash maker, by his invention, 
and partly from a communication from a foreigner 
resioing abroad, for improvements in the manufac- 
ture of prussiate of potash, and prnasiate of 4oda« 
Augu«t 9. 

Andrew Smith, of Balper, Derby, millwright and 
engineer, for a certain improvement, or hnprove- 
m^nts in printing machinery. August 17. 

irOTSS AND NOTIISS. 

Railway Hfl^um*.— The receipts of the Grand 
Junction Railway from Birmingham to Manchester 
and Liverpool, up to the 2(^h August last, beliw 
only forty-seven ckyn from the time when it opened, 
amounted to no less a sum than 4^3$,534r The 
first weeks receipts were j^,234. ISf. 7(1.) the last 
^6,394. U. 8d.. showlag an increaie in one short 
month of nearly double. The whole of this large 
rcvewa h«t wen derived from passengers, and 
light parcels alone— the necessary arrangements 
for earrytog gsodp, aotbdng sa yet aomplBtcKl. Tha 
rotiiras freai tha poating of the London BirmJng. 
ham Railway, which has been opened, namely, that 
flfom Kmton Square to Boxmoor, are equally en- 
couraging. On the Kth of August, balag twenty- 
eight days from the ^st opeoing* 39,8JI« paraong 
had been conveyed, being ap average of 1,428 per 
day, for which the day recdpts averaged jf Iw. 
I>iuiog tbe WMk ittbiequeat to the I6tb August, 
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NOTES AND NOTICES. 



the d-iily aver.ige of ^Jijniberj ha J luivucgtd to l,S&7 j 
aiitl of receipts to <^ldU. 

T:r.'//uf SI cam Boat Fud.—U is aa Interesting 
i*H, t!cit turf U now used m fuel On boortJ the 
sttMinera plyinjj between Liinevick, Clare, and Kil- 
r.ish. Tlte Garryowen hiu made the passage be- 
tneeii KilnMh ami Lim«ri«k, iife<i with turf, in three 
hours uud tiventy miuutes.— JmA Pitpar, 

Some months ago vr6 \Vere informed that our 
neighbour, Mr. George Crane, of the Yniscedwin 
Ironworlcs, had directed his attention to the appU- 
eution of stouc coal to the smelting of iron ore. 
From our knowledge of the indefatigable industry 
and perseverance with which this gentleman fol- 
lows up every pursuit in which he may be enga^jed, 
we entertained a confident, and, as the rcjult proves, 
8 well-grounded hope that his efforts will prove 
successful. For many weeks past we have been 
anxiously expecting a confirmation of the very fa- 
vourable reports which had reached us of the suc- 
cessful progress of Mr. Crane's experiments. Un- 
daunted by the failures wlticU had attended similar 
attempts, Mr. Crane in the autumn of last year 
secured a patent ri^^tht, anri by a raetliod hitherto 
untried (viz., the application of hot blast to his 
fuel) he most fully succeeded; and the peculiar 
adaptation of anthracite coal to the reduction of 
iron ore is now fully demonstrated. We were aware 
of the peculiar properties of anthracite coal, and 
that the veins with which this district abounds af< 
fords from 87 to 93 per cent, of carbon j it did not, 
therefore, occasion us surprise when we learned that 
Mr. Crane anticipated that by the successful intro- 
duction of this fuel a description of iron would be 
produced very nearly resembling in its quality that 
formerly obtained by the use of vegetable i;harcoal. 
In this also his anticipations have been fully re- 
alized, and we cordially congratulate him. on the 
result. That most important manufacture, the 
iron trade, has been hitherto of necessity confined 
to such parts of this country where bituminous 
coul prevails ; and a large portion of the mineral 
district, where anthracite coal abounds, has been 
excluded from its advantages. Our local know- 
ledge enables us to state that iron stone in gre^t 
abundance is fbund to alternate with this jieculiai; 
fUel, and the eventual effect of this most important 
discovery must therefore be to iikdnce the erection 
of iron \vorkB over a large extent of country from 
which this manufacture has hitherto been wholly 
excluded.— CamArm/i. 

Accidents in Coal P<7«— J5rra/«.— Sir, you will 
oblige me by correcting an error of- the press in my 
last tetter. It being one of figures, is material. In. 
stead of the Par^ameutary Committee saying, as 
there printed, " tiiking eleven years previous to, 
and eighteen years since, the introduction of the 
Davy Lamp, deaths from explosions In the coal pits 
of Durham and Northumberland, have been more 
in the latter than the former period" j it should have 
been, the same length of time before and a/ler-^ 
eighteen pears. Wliile on this port of the subject, 
It may be well to point out to your readers, that. 
Judging from the present case, little reliance ought 
to be placed on what are called the official returns 
of coroners. In this instance, an order was sent, 
bearing rather an unusual jauthorlty— no less than 
that of the Secretary of State for the Home Depart. 



mcflt, re.jalriag a rctura of Khc- number of persons 
destroyeJ l)y exp*a:5ions in llie coal pits of l>urhara 
atul Northu'iul>erUnd, during a .tiven, and no very 
distant pcrio(i,ou wi;vmcoEOuers,iu(|ue^ bad^ej) 
held. Acmnlhig hr tuivi l«;f«*/i vtisMtno Vi.t*« 
bc'e.'i hail on all. Now, what was the return thus 
called for ? Why, seventy-six for NorthumberLnud, 
none for Durham i! The Committee, however, 
f«und, from the account on which they nxade tMir 
report, and wluch account, as fur as it went, was con- 
firmed by several of the mmlnir witnesses^ that the 
proper number of deaths, during the period referred 
tv), in these counties alone, instead of only seventy, 
six, vnfi lOLVi ! \ Of these, they state, i*:)S had hap. 
penud since the introduction of the Day^' Lamp. 
This account, great and sun>ri3ing as it is, the 
Committee say, they have reason to consider "costly 
short (if the proper numhcr." 

Your obedient servant, Caicoov. 
August ;]0, 1S37. 

Progress of Cioilixation. — A coffee-house has 
been established in " Warren- Square" at Houaruru, 
the capital of the Sandwich Islands, by a Mr. John 
Butler, who has succeeded in obtaining the patron- 
age of all the "rank and fashion" of the city, espe- 
cially by the unrivalled excellence of his spruce-beer. 
His tables are doubtless well supplied with the 
current periodical literature, as the Sandwich Islands 
themselves support a newspaper, and, we believe, a 
magazine Into the bargidn ; while, no further off 
than at Van Diemeo's Land, the natives, (who, it 
will be remendered, were hunted, a- year or two 
since, to an island out of the way of the settlers), 
contribute their share hi the shape of im aboriginal 
gazette." 

Letting oj^ the Steam.— There is nothing pleases 
us more in these dull times than the VHetorical af- 
fluence of theE.rpress. The messages ef the Lot- 
tery Mayor are prosy compared with the figurative 
articles of that paper. Witness the following grand 
burst of metaphorical eloquence, in a paragraph 
describing the greatness of the American people : — 
" Steam is the quill our poets indite wilh- The earth 
U our big book. Eailroads are the tractswe make upon 
it. Niagara is its title-page. Two ocea:is are its bind- 
Ing. The Mississippi is but a stitch in It. We are a 
a steam people, and steam was designed for us — 
proof, the birth-place of Fulton — and sach originals 
the jog-trot old world can never understand. True, 
the * Hero of New. Orleans' gcueratetl a little too 
much steam upon tlie currency, whichTmrst the na- 
tional iwiler j but as soon aa we can find^wt the killed 
and wounded, we shall light up the fins, and whix 
off ag;^n."— Thia is a apecimen of wetting on the 
high pressure principle.^^l'/ae/i Dealer, 

ImprooetnetU in the Steam fit^uKl— Profesaor 
NoUett, employed in the museum of the state, has 
just completed a most important invention — viz., a 
steam engine exempt from all danger of explodon, 
not expensive, occupying but little space, and the 
Qioving power of which, at the same temperature as 
the ordinary machines, has a power six times as 
great, reducing by one-fifth the consumption of 
fUel, which is an immense advantage, not only iik 
respect to economy, but to the smaller space which 
may be required for the stock of coaiM,—BrusaeU 
Paper, 



1^ British and Foreign Patents taken out with economy and despatch ; Speoificatiotu, IHsclaimen, mnd 
■ Amendments, prepared or revised i Caveats enured; and generally werjf Branch of Patent Business 

promptly transacted. 
A complete list of Patents from the earliest period fl5 Car, JI, 1675,; t(k the present time may be etmrninedt 

Pee 2s, Qd. ; Clients, gratis. 
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MB. DICKSON AKD THE COKKZ8H EKOINSBBB. 



BN. H. DB BODEIi FATBNT OAFSTAM* 

The object of this imrtroyement upon 
ships' capstans is to obtain a simple, 
economical, and effectual preventive 
against the well-known effects of surg- 
ing, which attends the use of the old 
capstan. 

The patent capstan may be worked 
with or without a messenger, and con- 
sists of the application to the capstan, in 
present use, of a cast-iron concave ring, 
with alternating stops, fixed to the base 
of the capstan, and directly over Ihe pall 
head round wliich the caole, chain, or 
messenger, makes but one turn. 

The effect of the stops in h6l<fing the 
cable or messenger fast is ensured and 
increased by s compressinff wheel, regu- 
lated by a lever ; by which combination 
surging is effectually prevented, and the 
anchor heaved without risk or incon- 
venience. 

Any sized chtin dr cable may be used 
with the patent capstan. 

It occupies no more space when fitted 
than the ordinary capstan, and the appa- 
ratus can be applied in a few hours to 
any capstan already fixed, and ui use, 
without disturbing it in any way. 

Fewer hands are required to work the 
patent capstan, as the men are not ob- 
liged to " hold on" when at work. 

The strain is directed to that point of 
the spindle which offers the greatest 
strength and resistance, whereby the old 
capstan may be made to perform a con- 
siderable increase of duty. 

In heeUng vessels, wnen repairs are 
required in ports unprovided with dry 
docks, as well as in hatding ships up the 
patent slips, this capstsin offers complete 
security from surging. 

The patent capstan may be seen at 
work at the offices of Messrs. John and 
Edmund Walker, l05, Upper Thames- 
street, 



CAOUTCHOtC ROOFS. 

Sir,— As yours is a repository for 
many crude (as well as perfected) inven- 
tions, which may afterwards be the 
groundwork for others of the greatest 
value and importance to the public, I 
beg to request you will lay before joM 
readers the following suggestion for a 
new apphcation of caoutchouc or India- 
rubber. 

I hare long thought, that if the tops 



df hcnatn cc^i be i^ib, iM have reser- 
voirs of water upon them, that water 
might be made available as a supply for 
domestic purposes to everr room in the 
house, ana also that screw nose might be 
fitted thereto for the purpose of extin- 
guishing anyr fire yi the room where it 
originates on its first discovery. Hitherto, 
lead has appeared the most suitable ma- 
terial, for roofs, but weight, price, and 
contraction by the heat of the sun have 
been great objections. May not India- 
rubber be advantageously substituted ? 
If prepared in large sheets one-e^hth or 
three-sixteenths of an inch in thickness, 
they might be laid on, and afterwards 
the joinings made perfectly secure by 
the solution of caoutchouc ; and in case 
of deonage from any cause, it might 
easily be repaired by the same means. 
Some of your more scientific readers can 
give the necessary strength of wall and 
timber for bearing the various depliis of 
water which might be reouired. f ap- 
prehend that in large builoings, such as 
the new Houses of Partiament> it would 
not only be advantageous as a preventive 
of fire, out also more economical. 
Yours, 
A Constant Reader — Z. 



MR. DICKSON AND THB CORNISH BN« 
GINBBRS. — OBSERVATIONS ON THB 
CONTROVERSY BETWEEN THOSB 
PARTIES, BY A PRACTICAL BNGI- 

NEER. 

Sir, — In your No. 732 are some ob- 
servations by Mr. Perkins on the per- 
formance of the Cornish steam-engmes 
as stated by different parties concerned 
therein. For several years past, those 
performances have been doubted by 
some, and questioned by others, until at 
last, Mr. Dickson, in your No. 669, un- 
hesitatingly charged the Cornish engi> 
neers with calculating most erroneously 
the performances of their steam-engines^ 
In No. 675, is the Cornish engineers* 
defence, and in No. 680, is Mr. Dick- 
son's reply; after which, Mr. £nys 
writes a second letter, in No, 688, and 
Mr. Dickson replies to thifi last, in No. 
692. 

The uublicj and particularly those in- 
terested in this kind of property, have 
derived great satisfaction at seeing errors 
of so much consequence so dearly ex- 
posed by Mr. Dickson, virtually a(hziitted 
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too> as they have been^ by Mr. Enys,who 
took upon himself to be the champion 
of thfe Cornish engineers. Mr. Dickson, 
after showing their calculations to be 
erroneous, caDs upon them for (what he, 
or any other person had a right to de- 
mand) a practical prpof that they could 
raise their millions of pounds weight of 
water to any convenient he^ht, say one 
hundred feet, yards, or fathoms ; as to 
the hackneyed phrase of one foot high, 
it will not do in practice. Mr. Dickson 
has dearly pointed out the mode of as- 
certaining th€ quantity (or weight) of 
water to be raised, and has allowed am- 
ple time for them to clear themselves 
from suspicion. In the meanwhile, 
that the public may really know what 
can be done with a bushel of coals, (al- 
though Mr- Enys has said, that " they 
regard with the utmost apathy, the 
c^Mnions, or assertions, of engineers of 
other parts of the kingdom), Mr. Per- 
kins has, it appears, made a tour through 
Cornwall, and observed the operation of 
some of those stupendous engines, whose 
like are not to be found elsewhere. 
' The result of Mr. Perkins' observa- 
tions is twenty-five per cent, in favour 
of Mr. Dickson's charge and protest 
against the Cornish engineers. He says, 
** I cannot believe that the enormous 
quantity of 25,000,000 of pounds weight 
of water was raised one foot high with 
84 lbs. of coal (one bushel), without the 
assistance of a little air., which certainly 
can be used without being readily de- 
tected." He then gives an instance how 
he learned to detect the error. Mr. 
Dickson, who is a practical man, seems 
to have kiiown all about it. In his let- 
ter in No. 669, he says, *'it is well 
known how difficult it is to make a 
pump.to deliver a quantity of water at a 
great hightji to agree with the calciilation 
or. the measurement of that part of the 
liuipp sujiposed to be filled and emptied 
eV.ery stroke, any admixture of air, &c, 
wjJJl produce a variation froni the calcu- 
lation,"' And he emphatically adds, 
"^perhaps some imperfection in the pump" 
viqrk\ii3 led some of the reporters to 
niake an stlteration in their figures. In 
another pai^ 5lr. Perkins says, that 
" while in Cornwall he inquired of an 
engineer, if he ever had known air to be 
admitted under the dack. After ex- 
pressing his surprise at my question, he 
answered that i^ was common, but that it 



was not acknowledged, since every one 
%vished to make it appear that he had 
done as much duty as possible, and 
farther, that he never knew the air to be 
allowed for ! I" Shame upon those cor- 
ruptors of science, professors and prac- 
tisera of the usefol arts, who aspire to 
eminence by depreciating the eminence 
of others, and rendering the best of 
sciences subservient to deception ! I 
hope it is not yet reduced to this, that 
those who are the most dexterous . in 
this way are considered (even in Corn- 
wall) to be the best practical engineers. 
What a dileinma some of them might 
possibly now be in with their employers, 
were they to cause the tests of truth and 
justice to be applied to the fulfilment of 
their engagements I 

After all this, 1 hope the Cornish en- 
gineers will bestir themselves^ and get 
those blemishes removed by the prac- 
tical proof suggested by Mr. Dickson, 
before some other " e^glneer from other 
parts of the kingdom" shall make a tour 
through Cornwall, and cut oS perhaps 
another 25 per cent, from their perform- 
ances. The amount will then be nearer 
^yhat Mr. Woolf brought it to, and which 
Mr. Dickson has stated were likely to 
be obtained from the powers of steam 
employed in due subordination to the 
laws of hydrauhcs. I am^ &c. 

P. E. 



M. BE LA fiECH^ AND THE SATELLITE 
DEPOSIT THlfeORY; 

Sir, — In your last number, 733, there 
is a communication signed S. S., the 
object, or purport of wliich it is some- 
what difficult to perceive; unless it be 
to call in question an assertion made by 
me in a former number, thatM. De la 
Beche, had in conversation advanced 
an opinion in some respects favourable 
to the views advanced in the Electrical 
Theory with respect to the presumed 
deposition of sftteflites. Whether that 
conversation was " half understood," or 
the opinions advanced oiily hi **joke>'* 
M. De la Beche alone can tell. But the 
fact of the conversation having occtii*red 
al stated, is not to be overthrown by 
th^ half-aridAalf fitort of denial of N. S. j 
and if N. S. knows anything of the mat- 
ter, he is perfectly aWare of this j— -as to 
the " propriety of bringing forward the 
assertion" that su^b conversation had 
BB2 
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taken place, that is quite another afikir. 
For my own part, I hold that such 
" bringing forward" is most proper, 
seeing that it was not a private conver- 
sation, having been held in a place, and 
amongst men where all opinions upon 
matters of science are supposed to bo 
common property. For, after all, an 
opinion is but an opinion, and standing 
high as Mr. De la Beche confessedly 
does in that department of science to 
which he belongs, it is not to be sup- 
posed that his scientific reputation ia 
likely to be compromised by nis having 
avowed, whether inadvertently or other- 
wise, a leaning to a theory, which, if not 
true, is certainly bold and original ; more 
especially when it is considered, that he 
himself, in his work on theoretical 
geology has promulgated views of a 
speculative character, quite as much at 
variance with the commonly received 
notions upon this subject. Although I 
would not take upon myself to say that 
the speculations of M. De la Beche 
" must remain an astronomical dream,'* 
I can see as much " propriety in bring- 
ing forward such an assertion" in refer- 
ence to the speculations of M. De la 
Beche, as to those of Mr. Mackintosh. 
Not that I intend by this to condemn 
either the one or the other; indeed it 
appears to me, that the speculations of 
those gentlemen run much closer toge- 
ther upon many points than N. S. seems 
to be aware of. 

I do not know that I am called upon 
to say more at present. Had N. S., by 
going into the subject at length, at- 
tempted to show that the \Hiews of the 
''satellite deposit theorist" are erroneous, 
he would have conferred a benefit upon 
science^ and an obligation upon 
' Your obedient servant, 

A Geologist. 

Augtwl ^, 1897. 

Mji. wivbll's fieb escapes. 

^Sir>-->-I beg -t<». return you my best 
thanks £or the pubHcation oC the cor- 
respondetice between Mr^ Baddeley and 
myself, touchinlc the first adaptation of 
wkeeis to< fire escape elevators and lad^ 
dors, Mr. Baddeiey's references have 
been examified minutely, but without 
discovering, the mention of wheels bein^^ 
implied to any su^h maehines, antece* 
dent to- my design, which appealed in 
•1829- Mr.-Hudgon's viaik la ^ roller^ 
and not whi^eK the ine^iciency of which 



must be well known to Mr. Baddeley, 
and others who have had th^r rtm upon 
wheels through thick and thin up to 
the present time. 

At page 345 of your last number, Mr. 
Baddeley's remarks on my for^ner com- 
munications are somewhat flippant. Ne- 
vertheless, as I court inquiry, rather 
than shun it, I embrace the earliest op^ 
portunity of replying to them " I object," 
says Mr, Baddeley, "to spend thirty 
pounds upon one escape, while L know, 
that escapes of eoual, or cvea greater 
efficiency (than Mr. Wivell*s) caiji, he 
provided, for one-sLxth of that sum." 
Now I have already called upon. Mr, 
Baddeley for his proof of his statement 
by a public exhibition of all the Society's 
escapes; but this call Mr. Baddeley has 
thought wise not to notice, — thinking, 
probably, to quash all further proceedings 
by words of empty sound. Had not 
public opinion been with me, I should 
not have presumed to claim the su|)e- 
riority of invention over the five pound 
bubbles of the earth, — for such they ap- 
pear to be in every sense of the word, 
from whomsoever blowTi. When Mr. 
Baddeley speaks of " efficiency,'* I un- 
derstand him, to refer rather to cheap^ 
ness than utility, for escapes that can- 
not be made to take persons from the 
garret-windows, and from the roofs of 
houses, are unworthy of the title efficient , 
the more especially when they caiu^ot 
accomplish the great desideratum of af^ 
fording relief to persons above cornices, 
such as are often to be found under attic 
windows. If Mr. Baddeley is not pos- 
sessed of sufficient comprehension to e&- 
timate the full worth of a machine that 
can effect as much, I beg him to beai: in 
mind, that the Humane Society for tb€> 
protection of life from fire, have lately 
come to tlie conclusion that my inventipii 
is the only efficient escape. I shall theiSr 
fore conclude this subject with a JUttl^ 
advice to Mr. Baddeley, in xela^n.foj. 
his to older heads than his own, not to 
prejudge the merits or demerita.of tm. 
invention, without first makm^ himself 
acquainted ^vith its full power. 
I am. Sir, 
Your most obedieat, ,&c, 

A. WrvKLL* 

Avguata;, 1837. 
THE NINTH BRIDGBWATBRTRBATI8S. 

Mr. Babbage, will, we fear, add^iothing 
to his reputation by the publication of his 
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Ti€W work,* the more especially that its 
appearance is quite uncalled for. ITie 
Eight Treatises, for whose production the 
laist of the Egertons left by his will a 
thousand pounds a piece, have been 
duljr \vritten, printed, and published, 
exciting in their progress a greater de- 
gree of attention than can usually be 
expected to fall to the share of any " per- 
formances" so regularly made to order ; 
all this ha^-ing been effected, it might 
reisonftbly be supposed that "these" 
would be "an end." Mr. Babbage, 
however, has thought fit, without the 
prospect of a thousand pounds before 
ms eyes, to enter the arena as an ama- 
teur, although urged neither " by hunger 
nor request of friends." Mr. Babbage's 
situation in life places him, we believe, 
far out of the reach of the former stimulus, 
and as to the latter, if he had any ad- 
visers of his present venture, they are 
assuredly not . of the number or his 
friencis. 

The production is called in the title- 
page " A Fragment," but in truth it can 
hardly pretend to a more honourable 
name than that of a fragment of frag- 
ments, — almost every chapter being com- 
posed of mere scraps of composition, 
without any attempt to unite them into 
one whole : some chapters have no end ; 
many more have no beginning ; and one 
at least may be fairly said to have neither 
beginning, middle, nor end.f A more 
hasty, ill- concocted affair has seldom is- 
sued from the press, at least in the garb 
of a grave scientific treatise. The petty 
arts of the printer e\^en have been called 
into action, to give that appearance of 
solidity and respectability to the volume 
which its literary importance failed in 
itnparting. Its pages are printed as 
widely as possible; while, in order to 
swdl out its sides to a thickness in some 
degree commensurate with that of its 
eight more regular predecessors, the 

♦ Tie Nirtth Bridgewatcr Treatise. A Fragment. 
Hy CharleB Babbage, Em. London, 1837. Murrav, 
8vo., p.240. ^ ^ 

^ Chni>ter 14th, which Is verbatim rt litrrtrtim as 
follows: " ThouRhts on the Origin of Kvil. I had 
intended to have put into writing the wibstance of 
an interesting djscussion T once had with a distin- 
guishal plJlcsdpUer, now no morej but other de- 
mands on my time have prevented the completion 
of this intention. 



p. 156. 



paper used is of a iftost extraordinarily 
substantial character : and yet, with all 
these appliances and means, the object 
is but imperfectly obtained, it having 
been found inn^ossible to dress up an 
octavo of two hundred and forty pages 
into the " counterfeit uresentment" of a 
portly tome ol some tnree or four times 
the quantity of matter : and, after all, 
out of these two hundred and forty, there 
are not above one hundred and sixty of 
original text, the rest being composed of 
notes, of which, by far the major part 
are not composed by Ml". Babbage, and 
have before appeared in print. So much 
for minor faults. 

The professed object of the work is to 
rescue the character of the cultivators of 
the exact sciences from a slur cast upon 
them by the Rev. William Whewell (the 
historian of the Inductive Sciences) in 
the Treatise which he produced as part of 
the series to which Mr. Babbage desires 
us to consider his " Fragment" as a 
supplement. Mr. B. undertakes to re- 
fute the notion that the studies of the 
mathematician are inimical to his pro- 
gress in theology, and at the same tin\e 
to give the general reader higher and 
subSmer views than he has ever here- 
tofore possessed of the highest and most 
sublime of sciences. And how does he 
propose to effect all this? Where 
does he take his stand to accomplish 
this grand and noble object ? Whence is 
he to gain the point of view from whicK 
he is to see into the depths so immea- 
surably farther than Paley or any of his 
predecessors ? llie truth might be guess- 
ed at in vain for centuries. In a word, 
Mr. Babbage's coign of vantage, is nei- 
ther more nor less than — Mr. Babbage's 
own calculating-machine! 

It is perhaps hardly necessary, to do 
more than state the plain fact, that the 
main object of this Ninth Bridgewater 
Treatise is professedly, to raise our'con* 
ceptions of the power and ici^Iofn of the 
Creator, hy comparing the fnechmiism of 
the Unirersa mth thtet of Mr. Babboffe's 
calculatmsf-enaiffe ! The bare aimoilnce* 
raent that such i» the staple of the book. 
s«perse<les the necessity of comment*. 
The sooner it is consigned to oblivicr, 
the better for the author's reputation in 
every respect ; it is, in all points of view, 
to be deeply regi'etted that the author^s.. 
own judgment, or that of his friends (if 
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any W€re conpulted) had not kept it from 
bcmg hurried through the press, and 
before the public. 

We can, however, without impro- 
priety, copy from the appendix, a note on 
the present state of matters with re- 
gard to the machine itself : although it 
were to be wished that the information 
afforded had been of a much more ex- 
plicit character. The language used is so 
vague and indeterminate, that most 
readers will still be unable to decide 
whether the inventor or the government 
is most in fault. 

** The nature of the argiunents advanced 
in this volume having obliged me to refer 
more frequently than I should have chosen, 
to the calculating engine, it becomes neces- 
sary to give the reader some brief account 
of its progress and present state. 

" About the year 1821, J undertook to 
superintend, for the Goyerninent, the con- 
straction of an engine for calculatmg and 
printing mathematical and astronomical 
tables. Early in the year 1833, a small 
portitti of the machine was put together, 
and it performed its work mik all the pre- 
cision wikieb had been anticipated. At that 
period, circumstances which I could not con- 
UqI eaused what I then considered a tem- 
porary suspension of its progress ; and the 
povemment, on whose decision the con- 
tinuance or discontinuance of the work de- 
pended, have not yet communicated to me 
their wishes on the question. The first 
illustration I have employed is derived from 
the calculations made with this engine. 

" About October, 1834, I commenced the 
design of another and far more powerful en- 
gine. Many of the contrivances necessary 
for its performance have since been discussed 
and drawn according to various principles ; 
and all of them have been invented in more 
than one form. I consider them, even in 
their present state, as susceptible of practi^ 
cal execution; but time, thought, and ex- 
pense, will probably improve them. As the 
remaining illustrations aie all drawn from 
the powers of this new engine, it may be 
right to state, that it will calculate the 
numerical value of any algebraical function ; 
that, at any period previously fixed upon, 
or contingent on certain events, it will cease 
to tabulate that algebraic function, and com- 
mence the calculation of a different one, and 
that these changes may be repeated to any 
extent. 

** The former engine could employ about 
120 figures in its cdculations ; the present 
is intended to compute with about 4000. 

** Here I should willingly have left the 
subject ; but the public having erroneously 



imagined, that the sums of money paid to 
the workmen for the construction of the 
engine were the remuneration of my own 
services for inventing and directing its pro- 
gress ; and a Committee of the Hoiise of 
Commons having incidentally led the public 
to believe tliat a sum of money was voted to 
me for that purpose, I think •it right to give 
to that report the most direct and unquali- 
fied contradiction.'' — ^p. 170. 



THB ELECTRICAL THEORY OF THE 
UNIVERSE. 

Sir, — Kindaven in no very measured 
terms (No. 715) has told the author of 
the Electrical Tlieory of the Universe, 
that he is profoundly skilled in the 
science of equivocation; this grave 
charge Mr. Maclontosh never thought 
proper to clear himself of. I observe 
that another ahle writer, • N. S., has 
brought a similar charge (No. 733) 
against one of Mr. M.'s supporters, who 
styles himself a geologist : and I am 
florry to say, ^r. Editor, that I have 
more than once had acomplwnt of alike 
nature to bring against Mr. Joshua 
Thorne, who re^y appears to me to be 
a more finished adept in the fudge 4is- 
jseminating system, than either Mr. M. 
or the geologist. 

In vol. xxvii, page 84, Mr. Thome 
says : " Howeyer some of your readers 
may laugh at the idea of a resisting me- 
dium, and the consequent approach of 
the planets to the sun, as well as the 
satellites to their primaries, I know I am 
supported by most astronomers, and the 
greater number of scientific men (Mr. 
Mackintosh for one), who are capable of 
judging; and being thus supported^ it 
does not become me, in a paper like the 
present, to reiterate opinions so well 
known, and so generally received.'* 

The above quotation reads very well ; 
it has only one fault, and that is rather 
a grievous one — namely, that it does 
not contain one word of truth. I chal- 
lenge Mr. Thome to produce a single 
writer on physical astronomy, and that 
for a period of 52 years back, who ever 
promulgated such false principles. It 
was in the same fashion that the satel- 
lites of John Herapath wished to back 
their primary, but their gross inisrepre- 
sentations soon brought themselves and 
their master into mented contempt, and 
this is fully recorded in the Mechanics* 
Magazine. Think of this, Mr. Thorne. 
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It w^s Dr. Halley» as stated by Kin- 
claven (No. 690), who first discovered 
(about a century ago) that the mean 
motion of the moon was accelerated; and 
how to account for this perplexing ano- 
maly of the lunar motions completely 
resisted the united efforts of all the cul- 
tivators of physical astronomy from the 
time of Halley up to 1785, in which 
year, that prince of mathematicians and 
astronomers. La Place, found out the 
cause of this anomaly; he has demon- 
strated in the most incontrovertible man- 
ner that this acceleration (or secular equa- 
tion of the moon) is periodical, and con- 
fined to small limits. In the interval 
of time between Halley and La Place, 
various attempts were made to account 
for this acceleration. In chapter 6, page 
93, vol. 1, of Ferguson's Astronomy, he, 
in a very fancifud manner attempts to 
prove that the world is not eternal, and 
that it neither could have existed from 
etemitjr, nor would exist to eternity; 
and this, I presume, is the only autho- 
rity that Mr. Thome, or Mr. Mackintosh 
could produce for their strange whims. 
Sir David Brewster, in his edition of 
Ferguson's Astronomy, gives the follow- 
ing note to the said chapter : — 

** The acceleration of the moon's mo- 
tion, to which Mr. Ferguson here alludes, 
amounts to about 11 8'" in a century. 
It was generally ascribed to some re- 
sistance opposed to the motion of the 
moon ; but M. De La Place, has lately 
discovered, that it arises from a diminu- 
tion in the eccentricity of the earth's 
orbit. ITiis, as well as other irregula- 
rities in the solar system, generated by 
the mutual action of the planets, are all 
periodical. They are confined within 
narrow limits, and are balanced by irre- 
gularities of an equal and opposite kind. 
There is no possibility, therefore, of that 
general union of the planets in the centre 
of the system which our author apprC" 
hends. By the most simple law, the di- 
minution of gravity as the square of the 
distance increases, the planets are not 
only retained in their orbits when whirl- 
ing round a central sun, but an eternal 
stability is insured to the solar system. 
The little derangements wliich affect the 
motion of the heavenly bodies are appa- 
rent only to the eye of the astronomer ; 
and even these after reaching a certain 
lunit, gradually diminish, tin the system, 
regaimng its balance, returns to tbat 



$tate of harmmy and . ord^ which pre- 
ceded the cmwnencem^nt of these secular 
irregularities. Even ami^Ut the changes 
and irregularities of tjie system, the gene- 
ral hai'mony is always apparent; and 
those partial and temporary derange- 
ments, which, to vulgar minds, may seem 
to indicate a progressive decay,fierve only 
to evince the stability and permaxj^ence of 
the whole. In tlie contemplation of such 
a scene every unpervertea mind must bfe 
struck with that astonishing wisdom 
which framed the various parts of the 
universe; and bound them together by 
one simple law,'* &c. 

And that simple law is nothing else 
but imiversal attraction. It is now 
universally admitted by aQ the astrono- 
mers of tne present age, that there no 
longer remains any phenomenon in the 
system which is not deducible from the 
Newtonian theory of gravitation. 

In nimiber 724, page 183, Mr. Thorne 
remarks : " I will again put to your eoi^ 
respondent, the * (5)untry Teacher,' the 
fallacy of his equation (!). If he wiH 
turn to page 360, No. 681, he wiU find 
an extract from Dr. Wilkinson, who 
says, that the mass of the earth is 
to the mass of the moon as 4922 is to 
1. But, the * Country Teacher' says, 
it is as 71 to 1 ; so here are two mathe- 
maticians who have come to quite a dif- 
ferent conclusion on the same point; 
and I will not take upon me to decide 
which is right." 

Mr. Thorne has for once acted 
wisely, not giving any opinion who was 
right or wrong, for as sure as he tried it, 
as sure would he have blundered. But 
I must inform Mr. Thome, that I never 
made such an assertion as that the mass 
of the earth is to the mass of the moon, 
as 71 to 1. What I really did assert, 
No. 71 1, page 494, was, " by the best 
authority the quantitity of matter In tile 
earth, is to that in the moon as 71 to 1." 
This is another of Mr. Thome's misre- 
presentations. But It wiU be of no ser- 
vice to him, for every one Iqaows, and 
more particularly those, who pretend to 
have a knowledge in physical astronomy, 
ought to know, that mass and density 
are two very different things; thus a 
cubic foot of gold, and a cubic foot of 
silver have equal masses, but their den- 
sity, or weigiit, if brought" to the test, 
would be found to be very different. 
Now it is weU known, that the mean 
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Hutchison's, akd bacox and co/s burnee. 



density of the earth, is to that of the 

moon, as 99 is to OS, and taking Dr. 

Wilkinson's mass of the earth to be 49.2 

times that of the moon, then we have 

49.2X99 h'l 66 ,1 ,. ,, , 

^ ==» 71 --^ that 1$ ; the mean den- 

o8 8 J 

sity of the earth would be 71 ~- times 

85 

that of the moon, which differs very 
little from what I stated it to be. 

Kinclavcn recommended Ursa Major 
to take a spell at the Tutors' Guide; I 
think Mr. lliorne ought to do so too. 
Still, Mr. Editor, I have not entered 
upon that part of the subject which I 
])romi«ed to do at the end of my letter. 
No. 724, but as this letter has already 
extended to a sufficient length, I must 
postpone doing so at present. 
I am, Mr. Editor, yours, &c. 

A Country Teachbr. 



ference, as the absurdity of the prin- 
ciple which guided the original inventor, 



ttUTCHiaON^S, AND BACON AND CO.'s 
BURNER. 

The burner of Kilby and Bacon (it 
Would appear) is now " disowned" by 
Justus. The injurious effects produced 
on artificial light by the errors in its 
construction (of which an exposition was 
given in a former number of the JJIe- 
chanics* Magazine) have no doubt in- 
duced this gentleman to form so wise a 
determination. 

To refute the unfounded charge of 
wilful misrepresentation so strenuously 
urged against me, it is necessary that 
I should state — that the diagram B. in 
No. 725, is a fair transcript of Kilby 
and Bacon's burner, procured expressly 
from their London agent. Hanng been 
invited by Justus to procure the speci- 
fication, I had the satisfaction within 
the last hour of doing so. Tlie diagram B, 
and the figures represented in the specifi- 
cation are certainly not the same. They 
disagree (not in principle) but, in arrange- 
ment. On the next column is a faithful 
copy of the bumer as depicted in the en- 
rolled document. Your impartial readers 
will readily perceive the amount of differ- 
ence between the two drawings. "The 
broad circular ring" which Justus denies 
the existence of, is, in this drawing, placed 
onc'eiyhth oi an inch below the upper 
surface of the cylinder. . It will be dif- 
ficult to conjecture the degree of credit 
which Justus can possibly derive from 
the discovery of this unimportcmt dif- 




is evidently more apparent in this in- 
stance than in the case which I have 
already illustrated. The merit of insert- 
ing a "broad circular ring" in an argand 
tube being the "improvement" con- 
tended for by Justus, I cannot imagine 
by what process of reasoning, or pecu- 
liarity of vision he has been led to infer 
that Hutchison's conical bumer is en- 
titled to be called a " colourable evasion'' 
of Kilby and Bacon's. Hutchison's 
lengthened experimental knowledge in 
all that relates to gas machiner)', would 
be more than a guarrantee against com- 
promising this knowledge by interposing 
between the atmosphere and the flttid of 
a burner " a circular ring." 

This is the sole peculiarity in Kilby's 
patent, and Hutchison's is not incum- 
bered with any such contrivance. As has 
been already repeatedly stated, his im- 
provement consists in uniting the ttan^ 
sversc of secfians two cojies. ' 

It is endent, that Justus himself, not- 
withstanding the hot-headed zeal which 
he displays in this afiair, is dther inca- 
pable of describing the advantages of 
his pet bumer, or wat is more probftbk, 
the invention m\\ hot yield him the oi>- 
portunity. To him, the subject is'fao 
doubt a most ungrateful one, othtetWIse 
it is natural to infer that his last lepfsTtle 
would have been accompanied With a 
correct diagram of the patent. In^teiid, 
however, of performing this neciiesary 
office, Justus leaves the execution of that 
onerous duty to the antagonist whomi he 
has selected. 

We are assured that Kilby's improve- 
ment has been extensively patromze<i in 
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Liverpool, Manchester, " and a great 
many other towns." This may be as 
Justus reports, and if in reality it is so, 
I contend that it is not therefore neces- 
sary to be inferred that its excellence has 
recommended it. 

I have not the means of ascertaining 
what progress has been made in the im- 
provement of gas machinery in the 
" great many towns" spoken of by Jus- 
tus. But it is generally known, that in 
those towns ke has named, the method 
of generating gas, and indeed their 
whole system of apparatus is exceedingly 
objectionable. The minor offence, there- 
fore, of adopting an ill-constructed 
burner may surely be pardoned. 

Justus must have been unusually 
deficient in tangible grounds for ar- 
gument, when he resorts to so weak a 
subterfuge, as to attribute the very li- 
mited sale of his burner in London to 
its being more expensive than those that 
are usually supplied by gas fitters. 
If this can be admitted as a plea in 
favour of his client's improvement, it 
may with far greater propriety be ap- 
plied to Hutchison's. For, without doubt, 
the double-coned burner must be more 
diflScult to execute, both in the cutting 
and finishing processes, than the simple 
contrivance of Kilby and Co., where 
the only mechanical ingenuity required 
is, to insert " a broad circular ring*' in 
an argand tube. 

If this writer is in the smallest degree 

. acquainted with the cost of gas fittings, 
he must be convinced, that all the argand 

-burner^ in the metropolis might be 
spoiled by the introduction of " the flat 
ring".QX the rate of one penny each. 

Justus unfairly avails himself of that 
pajniegyric whijch, Mr. Rutter inadvert- 

, entiy wrote in favour of Kilby's burner, 
ai>4 with most discreditable zeal en- 
deavours to impress upon the public 
mud the belief that the invention of his 

.friend's is the identical one praised by 
Mr. IL We are jnfomied that Mr. 
JRwtteir ." fixes hk praise as plainly as 

, words can do it on a burner, not a 
galWy. cone/' Without intending any 

i 4i8B:^spect . to Mr. B., I trust tliat 

/ gentleman will pardon me, if I presume 

. to suppose, that he (hke many other 
clever men), may occasionally be led into 
error through the contrivsnce of design- 
ing persons. Mr. Rutter's knowledge, I 

. have reason to believe^ is of a more solid 



nature than to induce him to eulogize, a 
" thing" so utterly destitute of merit as 
this burner. The gallery cone, the name 
of which, very probably was not at the 
time kno^vn to that gentleman, is the 
invention that has been praised, and the 
burner of Kilby and Co. with this cone 
attached to it, must have been exhibited 
to Mr. Rutter, in order to obtain his re- 
commendation. 

I submit the case lis it now stands (di- 
vested of all ambiguity) to the impartial 
judgment of the parties interested in this 
controversy. 

If Mr. H. was guilty of the baseness 
' which has been imputed to him, he would 
not deserve that reputation which his 
abilities as an inventor have obtained for 
him; neither would his services be con- 
tinued as engineer to the London Gas 
Company. 

It would be equally absurd and un- 
becoming in a gentleman who is em- 
ployed in remodeling so many gas es- 
tabUshments, to appropriate the title of 
. being the inventor of (to say the least), 
one of the worst^ burners that has yet 
been contrived. 

I am. Sir, 
With sincere respect 
Your obedient servant, 



August 21, 1837. 



Clovis. 



NOTE ON O. N.'S DEMON6TATION. 

Sir, — I must confess I did not expect 
that O. N. would have given such de- 
monstrations as he has done (No. 732), 
for the two methods of detennining the 
polar angle ZPR, when tlie two stars 
R and D are in the same azimuth circle ; 
more ingenious denionstrations, in ray 
opinion could not have been g;iven. 
Well, according to promise, I freely for- 

five O. N. for the mistakes he made in 
is first letter in the Mechanics' Mafja- 
ziwc, although I must say, I can hiirdly 
conceive how so good a geometer could 
have fallen into them. StilV, how- 
ever, in candour, I must inform O. N. 
that his two demonstrations, ingenious 
as they are, have evidently been com- 
posed in a hurry. Thus, in the first it 
is stated, " tana?, «= tan. cos. A;" this 
should have been tan. a?, »= tan. PD 
cos. A. Again, in the second method it 
is said, "sin. (PD+DR): sin (PD— 
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D B)," this diould have been, sin. (P D 
+ PR) : sin. (PD— PR). These two 
mistakes (if they are not press errors), 
are not errors in judgment as the pre- 
ceding steps of the demonstrations nilly 
show ; they are errors arising from writ- 
ing in too much haste — from a fear, per- 
haps, that some one might have made 
them out before him. 

Well, Mr. O. N., now; that you have 
done so welj, will you be so ^ood as give 
a solution of your own Question, and in- 
form us why the perpenaicular P N must 
fall upon t) Z produced ? Determine 
also, if you please, the greatest latitude of 
the place of observation, when the ques- 
tion just ranges within the limits of pos- 
sibiUty. 

I am, Mr. Editor, 
Yours, Sec, 

IVBR M'lVER. 
Septetnber I, 1837: 

THE INFANT SCHOOL VENTILATOR 

(page 295). 

Sir,— Allowme to ask the Infant School 
Master, who figures in No. 730, if he con- 
siders, that the revolution of an Archi- 
medefif screw, when altogether immersed 
in a fluid, would produce a circulation 
of that fluid through it ? He seems al- 
together to forget that it is gravity, and 
not velocity, which causes water to rise 
in the machine so named. If he must 
have an infant tread-wheel, let him erect a 
vane- wheel, similarto thatwithin the new- 
invented, — 100 year-old — fire-blowers. 
Had he made liis enquiry before he went 
to the expense of erecting his " helix," 
it would have been as well. 

I am. Sir, your obedient servant. 

Nautilus. 

REMARKS UPON THE USE OV PNEUMATIC 
ENGINES, AS APPLIED TO MINES, AND 
ON THEIR APPLICATION TO OTHER PUR- 
POSES. BY JACOB PERKINS, C. E. 

(From the Franklin Journal for June). 
The Pneumatic engine which is the sub- 
ject of these remarks, although it has been 
more or less used for a long time, has, from 
some cause, had its properties overlooked 
and neglected in a remarkable degree. This 
instrument certainly cannot be used as a 
prime mover, yet for distributing power it 
can be employed to great advantage. Some 
years since Mr. Hague obtained a patent for 
the appUca tion of it to the working of coal 
mines, &c., and the result has astonished 



aU the engineers who have fx^e themselves 
acquainted ^ith the facts relating to it, which, 
to believe, they say, must have been seeii. 
In one of these mines where the engines are 
performing tbe work, usually performed by 
horses, the most distant pneumatic engine 
is seven mile§ from the mouth of the shaft, 
where the prime mover, the steam engine, is 
at work ; and the most distant pneumatic 
engine can be set at work as quickly, and ^ 
powerfully, as any one of those which, are 
intermediate, although some of them are 
but a short distance from the steam engine. 
The most extraordinary part of the Opera- 
tion is that of the air being exhausted sii^ul- 
taneously from each end of the main pipe, 
although seven miles distant from the ^iir- 
pumps. The complete ventilation of the 
mine is a very important result. The air 
which is used to work the pneumatic engine 
is the foul air of the mine, which is delivered 
at the surface of the exhausting pumps. 
But the most curious, and apparently para- 
doxical, feature of this engine is yet to be 
explained. 

Having recently witnessed some of Mr. 
Hague's pneumatic experiments, I was 
powerfully struck with the amount of work 
the pneumatic engine performed, ^d which 
led me to study its operation. I had been 
acquainted with the fact, that the sudden 
compression of air, by which its atoms are 
brought nearer together, caused a ^reat in- 
crease of resistance by the repellant power 
of the heat thus generated, so that it required 
a pressure of much more than two atmo- 
spheres to force the air into one half its ori- 
ginal bulk, and that after the air had been 
allowed time to part with this extra heat, it 
would then occupy but one-half of its origi- 
nal space. I then asked myself, if so much 
power be lost by compressing the air and 
liberating the heat which it contained, why 
would not the expansion of the air take away 
resistance untU the air had time to recover 
the heat and become of the same tempera- 
ture before as it expanded. Now, if there is a 
gain by the sudden exhaustion of heat, by 
the expanding of the air, thereby diminish- 
ing the resistance on the eduction side of 
the piston, we see a natural cause for what 
is said to take place as to the gain of power 
in the pneumatic, over the steam engine, 
which puts the pneumatic engine" in motion. 
It is confidently stated, that the pneumatic 
engines, at work in the mines, do much 
more duty than tlie steam-engines working 
at their mouths. 

To take advantage of this hitherto unob- 
served law, the pneumatic engine must be 
modified in such a manner as to allow the 
free access of the atmosphere, so' that it 
may work on the induction sid« of the piston 
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by its wliole weight. In the present pfneu* 
matic engines^ the induction pipe is mnch 
too small, which causes the air to be more 
or less wire-drawn, so that the whole weight 
of the atmosphere cannot act with its full 
effect. This is the improvement which has 
grown out of having discovered this law, 
which has hitherto been unnoticed, and for 
which a patent is in progress. It is intended 
also to patent the application of the pneu- 
matic engine to other useful purposes. For 
instance, it is proposed that an immense air- 
vessel be laid under the surface of the earth, 
and that this magazine of power be laid as 
near to where the pneumatic engines are to 
be worked as may b^ most convenient. The 
air-vessel may be exhausted by water power, 
by wind, or by steam. If steam is used as 
the prime mover, the proper place for the 
steam-engine would be at the coal mines, 
where the coals would cost comparatively 
nothing, since the transportation, as well as 
the duties, would be saved, and the culm, 
which, with a properly constructed furnace, 
would answer well to raise the steam, and 
of which vast quantities are lost, may be 
had for taking away. It matters not at 
what distance the prime mover should hap- 
pen to be from the main air-vessel, if the 
power should be used in great manufactur- 
ing towns, as the exhausting pipe would con- 
stitute a part of the air-vessel. This prin- 
ciple applied to rail-roads, would be of the 
utmost consequence on account of the im- 
mense saving of wear and tear. All the 
present projected rail-roads, and even as 
many more, may be worked by small sta- 
tionary engines. These stationary pneuma- 
tic engines may be placed at convenient 
distances to set endless chains and ropes in 
motion at pleasure, according to circnm- 
stances. When these engines stop, there 
is no power lost, as there is in the present 
locomotive and stationary steam engines, by 
the waste steam blowing ofif; these, also, 
are always ready for action. 

In some situations, there are immense 
water-falls running to waste, the power of 
which might be used also at any distance to 
exhaust the air-vessel. There is at this 
moment a project on foot in Virginia, for 
working by water power a rail-road three 
hundred miles in length ; it so happens, 
that a series of water-falls runs nearly paral- 
lel to the proposed rail-road, and a survey 
has been made by engineers ; and although 
the cutting of a great number of canals from 
the different falls, to move the carriages by 
a series of water-wheels, at a great expense, 
has been recommended, a very favourable 
opinion has been entertained of the proposi- 
tion. This new project will, however, very 
shortly be laid bdbre thode concerned. 



There are situatiofns, such as waste lands, 
heaths, &c., where a forest of self»acting 
wind-mills might be placed to exhaust tlte 
air from extensive magazines, by which 
means an immense deposit of power may 
be accumulated, and used as occasion re- 
quires for working the pneun^atic engines, 
rendering this uncertain and unsteady power 
available for many purposes. These wind- 
mills may be sq constructed ae always to 
face the wind, and so as ^ require no atten- 
tion day or night; should the air-pumps 
vary ever so much as to their speed, no in- 
jury would result. 

Facts shew, that in adding heat to atmo- 
spheric air, its power rapidly increases ; if 
80, must it not be admitted, that by extract- 
ing heat the power is rapidly diminished ? 
What is the limit ? May we not suppose, 
that if aU the heat were taken from the air, 
the atoms of air would settle into a liquid, 
and a vacuum take place ? The atoms of 
air being separated by heat, and by heat 
only, it follows that in the absence of heat 
a perfect contact of the atoms of the air 
must result, and perhaps a solid be formed. 
Steam deprived of a given portion of its 
heat liquifies, and if, of another given por- 
tion, it becomes solid, with an unknown 
quantity of heat still remaining, for philo- 
sopherp have not been able to determine the 
natural zero. The operation of heat on 
water and on air is widely different. To 
obtain the pressure of an atmosphere by ex- 
panding air, it has only to expand to double 
Its bulk ; but to obtain the pressure of an 
atmosphere by the expansion of water, it 
must increase its bulk nearly 1800 times ; it 
takes but about double as much heat to ex- 
pand water 1800 times, as it does to expand 
air twice. If adding heat to air increases 
its power so rapidly, why should not the 
subtraction of heat diminish its power in 
proportion? Now, if advantage be taken 
of the extraction of heat by the sudden ex- 
pansion of air, which necessarily takes place 
on the eduction side of the piston of the 
pneumatic engine before it has time to re- 
gain the heat lost by expansion, by allowing 
the weight of the atmosphere to act with its 
full effect, it must be admitted more or less 
power is gained. 

The amount of steam, or fuel, lost in 
working locomotive, as well as stationary, 
engines, cannot be less than 50 per cent. 
The loss that takes place by coals burning 
to waste, whilst the engines are standing 
still, is not the only loss, for the motion of 
the locomotive shakes out and scatters its 
lighted fuel all along the road. There is 
much more heat lost from radiation, and 
from the motion of locomotive steam-en- 
gines, than from stationary ones. The great 
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importance of being able to dispense witJx 
the ponderous locomotive steam-engine » from 
its beini; the princijial cause of tlie destruc- 
tion of r^ul-roads, in consequence of their 
great weights as well as the consequent 
friction on the rails, is perfectly ai>parent. 

Thi;f system of applying pneumatic power 
is particularly applicable to lu^even coun- 
tries, for at aa inclined i>lane the jxywer 
may be so regulated that the. speed need not 
be diminished for -want of power. 

The power of the folhj of Niagara, which 
is now Funning to waste, might, should this 
system be found callable of adoption, be 
made available, and all that section of coun- 
try, surrounding this mighty agent, might 
be supplied with a very cheap and convenient 
power for all manufacturing purposes, as 
well as for rail-road travelling. 



benn*et's steam engine.* 
(From the Journal of the American Institute), 
A model of an engine, constructed upon 
the principles of those which are to be em- 
ployed in propelling Capt. Cobb's steamer 
between this and Liverpool, has been at the 
Repository of the Institute for several weeks 
past. A throng of visitors have constantly 
surrounded it. Between the hours of eleven 
and one, Mr. Bennet has attended, and ex- 
plained- its operations. It has undergone 
the scrutiny of great numbers of scientific 
professors, ingenious and experienced me- 
chanics and engineers, citizens and strangers. 
Mr. Bennet, by request, has gindly given 
all the explanations requisite to a perfect 
understanding of its operations, and an- 
swered the ten thousand questions that have 
been propounded, with a clearness, sim- 
plicity, and patience, that is highly credita- 
ble. He has invited objections, that he 
might have an opportunity to meet them, 
and if found to be serious, that seasonable 
remedies might be provided. The examina- 
nations have resulted in a general conviction 
that tlie world is about to realise a new im- 
provement, not inferior to that of Watt and 
Bolton— an improvement that will effect a 
new eiu in ocean navigation, and bring all 
parts of the world in approximation to each 
other. A voyage to Liverpool, it is be- 
lieved, may, by the power of this engine, be 
accomplished in ten days, with one-tenth of 
the fuel heretofore required. 

We have requested Mr. Bennet to give a 
minute description, accompanied with a 
drawing, which, we hope, will enable the 
readers of the JourniU who liave not visited 
the Repository, to comprehend what to us 
was incomprehensible, till we examined the 



model, and heard the etplanation, him ihe 
fire and the water could be brought and 
continued in actual contact with each «ffcher; 
and, rapidly generating the steam, stiU kept 
in control, and its potency safely direeted to 
propel the car or the ship. 

The fi^lowing is the description which 
Capt, Bennet. has been so obliging as to pre- 
pare for us :— 



* See p. lo5 of our present voliune. 



The engine for the Liverpool packet, is a 
double horizontal high pressure engine, 35 
inch cylinder, 6 feet stroke, with two blow- 
ing cylinders, of half the capacity, worked 
by the piston-rod of the steam cylinder pass- 
ing through the lower or extreme head, bod 
into the blowing cylinders; consequently, 
both will be of the same motion. Pipes C, 
with the necessary valves attached to the 
blowing cylinders, convey the air to the 
steam generator, whose outer case, «fW) is 
4 feet diameter, and 12 feet high, anditbo' 
inner case, or fomaoeB* is 3^ feet dianbeteiv 
and 9 feet high. Smoke and feed-fkj^e^TX,' 
is constructed with two slides, ee, iwhich 
closes the pipe perfectly tight when, ihntst 
into it ; their uses will hereafter be explained l;. 
/is a cap-valve in the steam chamber, y)keed» 
over a short pij^c or nozzle on the upper 
head of the furnace, and fitted to its seat 
paifectly tight, with a rodextendHig-tairou^ 
the upper head of the outer case ;• y is t£e 
ash-iut below the grate ; /• an openii^ into 
the ash-pit, with a slide to close it tight, 
when neoessaiy. 

In order to put the engine in operation, 
and successfully use all tiie advimtiiscfl'ol 
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this generator over any other, it will be ne- 
I cessary to set open the feed and smoke-pipe 

I D, and the pipe A, as now represented ; in- 

I trodace fuel down the feed-pipe, in suffi- 

1 cient quantity, and to ignite it. Previously 

I fill the space between the outer and inner 

case with water up to the dotted line, half 
« way up the cap-valve /, which will com- 

I pletely immei'se the furnace ; and when 

steam is generated of sufficient elasticity tO' 
start the engine, say 75 lbs. per square inch, 
close the pipes D and A, with their respec- 
tive sUdes ; then start the engine in the usual 
way, by opening a communication with steam- 
pipe i ; then the blowing cylinders ^ill force 
their charges of air through the pipe C into 
furnace B, partly taking its course through 
the mass of fuel on the grates, a sufficient 
quantity being introduced above the fuel to 
bum tlie smoke, which can be regulated by 
slides in tlie branch pipes, terminating the 
air-pipe C. You will discover that there is 
no escape for the air thus forced into the 
furnace until its elasticity is, by the con- 
tinued blast firom the blowing cylinders, a 
little superior to the steam in the steam- 
chamber, when the cap-valve^ will rise from 
its seat, and the air, Hame, and gases aiusing 
from combustion, will be forced to pass un- 
der the edges of the said valve out into the 
water ; and in this process, all the heat ge- 
nerated will be imparted to the water, with- 
out the possibility of escaping otherwise. . 

** By tlie repeated experiments I have 
heretofore made, I find that one foot of air 
blown into the furnace to promote combus- 
tion, by the expansion it undergoes, and by 
the addition of the gases and steam, is aug- 
mented in bulk at least five times its original 
size, or, to speak briefly, there is five times 
as much compound steam, as air, forced 
into the ftimace ; consequently, it will take 
one^fifth part of the power of the steam to 
operate the bellows, plus the friction, or this 
is neajrly the power ; but I forbear at pre- 
sent» nor is it necessary, to speak at large 
on that subject in this paper. 

-*^ By a .careful examination it will be seen 
that the pressure of steam will wholly depend 
upon the proportion of the size of the blow- 
ing icyl^fer to the steam cylinder. In my 
engine now biulding, the blowing cylmders 
eaj^ contain 20. cubic feet ; the steam 
cylinders, each 40 feet ; hut the steam be- 
being out oflf when the piston has made but 
one half its entire stroke, — ^which reduces its 
size, as a measure to deal ont the steatti, to 
exactly the sixe of the blowing cylinder — 
the measure of the air forced in by the blow- 
ing cylinders being augmented, by passing 
throngh the generator, to five times its bulk, 
has to be forced into a space in the steam 
cyliader of just ita original bulk ; it will, 
thewfowr exert a forco equal to &vt atmo*- 



spheres, which will be 60 lbs. to the square 
inch alxnne the atmospheric pressure; 

" This force, per inch, will not' be ex- 
erted during the whole length of the stroke 
of the piston, but only half way, or to where 
the steam is cut ofl"; and at the end, its 
elastic force is reduced to about 20 lbs., 
which will make the average pressure &01bs. 
per square ineh, and the piston contains 962 
square intihes, whieh multiplied by 50, will 
produce 49,100 IbS., the whole averageforce 
the piston moves with. It is calculated to 
have the engine make thirty-fhre double 
strokes per m'inute j henee, the piston will 
move 420 feet per same time, which multi- 
plied by 48,100, produces 20,202,000 lbs. ; 
the weight that the piston would lift 1 foot 
high per minute, divided by 33,000, beihg 
what a horse power is estimated at, gives 
612 horse power for each steam cylinder. 
But the power abstracted to operate the 
blowing cylinders, and overcome the fric- 
tion, I allow nearly equal to the power of 
one of the cylinders ; therefore, I estimate 
the power of the engine at 612 horse power. 

^* The amount of fuel consumed, will de- 
pend upon the amount of air forced into the- 
furnace by the blowing cylinders ; and my 
two blowing cylinders, at every revolution, ' 
would force in 80 feet, if there were no leak 
either in piston or valves, and no space be- 
tween said piston and valves for the air to 
compress in, and not be wholly forced out ; 
therefore, probably not more than 75 feet 
will be expelled each revolution of the en- 
gine ; and as it takes all the oxygen contained 
in 175 feet of atmospheric aur to burn one 
pound of carbon, and 525 feet to bum oae 
pound of hydrogen, I am of opinion, that to 
allow 225 feet to be necessary to bum on© 
pound of fuel, will not be allowing too 
much ; and, as before stated, 75 feet will be 
forced into the furnace at each revolution, 
it will therefore take three revolutions to- 
bum one pound ; and as a cord of yellow 
pine weighs about 2100 lbs., it will take 
6,300 revolutions to bum one cord, Tt^icfa, 
divided by 35, the motion of the engine per 
minute, will give three hoars for eaeh oord, 
which, compared with the engine of the 
steamer Erie, on the Uudson, of little less 
or nearly the same power (600 horse power), 
will consume lorty cords in ten hours, or 
twelve cords in the same time my engine 
will one cord."* * 



* The Intelligent readfer will not fa» to per- 
ceive thai this last miracle of art of our Mend 
Jonathan, is nothing more than a new« but by no 
means improved edition of the Waat-engipe of Messrs. 
Braithn-ttite and Ericsson, which proved In Its ap 
plication to Hteam-vessels a failure, for the same 
reason that his will assuredly fail aUQ,r-tb€ rapid 
clogging up with clinkers, and wasting of the fire- 
bars, through the Intensity of the heat, to which they 
are8ubjected,»-ED,M. M, - 
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MR. BOBERT STBPRENSON'S REPORTi ON 
CAPTAIN ALDBRSOn's REPORT TO THE 
DIRECTORS OP THE WESTERN LINE OP 
RAILWAY PROM LONDON TO BRIGHTON. 

Gentlemen, — I have received Mr. TUl's 
(secretary to Stephenson's line) letter of the 
27th July lut, requesting me to famish you 
with such observations as appear to me to be 
called for by Captain Alderson's Report, and 
also to report to you my opinion generally of 
the line selected by him, in order that such 
opinion maybe laid before the subscribers to 
the Western line, that they may individually 
consider the propriety of availing themselves 
of the option of taking shares in tlie Direct 
line, under the terms of the Act which has 
passed. 

Many of the points raised by Captain 
Alderson in his Report are of so much inter- 
est to the profession of which I am a member, 
and involve consequences of so much im- 
portance to the public as subscribers to 
railroad undertakings, that I shall feel it my 
duty to reply to them in a more detailed 
manner than is, perhaps, absolutely neces- 
sary upon the present occasion. 

It may be sufficient for the present pur- 
pose to observe, that Captain Alderson 
asserts, that the Western Line is the best in 
an engineering point of view, but recom- 
mends the adoption of the Direct Line, for 
the following reasons: — that it acommodates 
Lewes and Newhaven ; that it secures to 
Brighton exclusive advantages which it at 
present possesses, and of which it ought not 
to be deprived; and that the termini are 
preferable, especially that in London ; the 
Greenwich Railway being, in his opinion, 
well calculated for a main trunk line south- 
ward, and that Company having, as he was 
informed, the means of adapting it to the 
increased traffic which would in consequence 
fall into it. 

Upon each of these points I will offer 
some brief observations ; and, first with res- 
pect to Lewes and Newhaven. Captain Al- 
derson has not pledged himself to the accu- 
racy of the estimates ; on the contrary, he 
states that he believes those for the Direct 
Line to be insufficient; but he has neverthe- 
less adopted them as the basis of a tabular 
calculation, from which it appears that the 
estiinated cost of the Western Line and of 
the Direct Line to Brighton, are within a 
fraction the same, and that there is an in- 
creased cost in the Direct Line of upwards 
of 200,000/; for the branches to Lewes and 
Newhaven. AS those branches run from 
Brighton, and not from any intermediate 
point, it is obvious that the Direct Line 
affords no greater facilities for them than the 
Western Line does either in point of ex- 
pense or otherwise ; I have never advised 



their adoption, though I was well aware that 
Parliamentary interest would he gained by 
doing «o, because I have been satisfied that 
they never would pay the expense of their 
own maintenance, and would therefore 
prove a ruinous drawback from the fair 
profits of the concern. 

Looking also to what I have considered 
to be the interest of the subscribers, I freely 
admit that I have not taken the same view 
that Captain Alderson has of the claims of 
the people of Brighton : I have been anxi- 
ous to consult their convenience in the 
selection of the terminus as far as was c(m- 
sistent with the adoption of a line of cheap 
and easy construction, and the prospect of 
an extensive traffic ; but, acting as I have 
for shareholders, whose money is to be em- 
barked in the undertaking, I could not re- 
commend the sacrifice of their interests to 
the maintenance of a supposed monopoly ; 
and I am, besides, convinced that no such 
monopoly can be maintained; for when rail- 
road communications are opened to South- 
ampton, Dover, and other places on the 
coast and elsewhere, it will be found that 
a cheap line and low tolls will be the only 
real securities, and that the accommodation 
or exclusion of Shoreham or Worthing are 
to the people of Brighton themselves matters 
of very secondary importance. 

With respect to the Greenwich Railway, 
and its capabilities for adoption as a main 
trunk out of London, little need be said ; . 
the character of that line, and its want of a 
depdt, so essential to the existence of any 
line of railroad, are matters of public noto- 
riety ; and the probability of the Company 
having the means to add an additional wi^h 
to the road to accommodate any increased 
traffic, the necessity of which is stated by 
' Captain- Alderson, can be estimated by your- 
selves. There are, however, other <fiffioul- 
ties of an engineering nature in this line, 
which have always influenced me, but which 
do not seem to have occurred to Copt^ 
Alderson ; and the same apply to the Croy- 
don line, in connexion with it, in whioh 
there is the inclined plane of one in one 
hundred for two miles and five-eighths, sot 
even adverted to by him. Had Captain" 
Alderson sufficiently considered these points, 
had he adhered to his former principle"^ 
(which he stated to b£ a near approxima- 
tion to accuracy) that 20 feet rise may be 
regarded as equivalent to one mile in dis- 
tance, instead of being only equivalent to a 
fifth of a mile, which last principle he now, 
for the first time, adopts hi his ItopcMrt on 
the Brighton lines, and thereby gires livt 



* Vide Captain Al«iersoi^*s Report on th» Maacbos- 
ter and Cto bliv aftd SouOi. (Jnioa HaUwaya* 
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undue adTantage of near five miles in dis- 
tance to the Direct Line ; and, had he con- 
sidered the interests of the subscribers, as 
-well as those of the inhabitants of Brighton, 
I have no doubt that he would have come to 
a different conclusion; bnt the Legislature 
having now passed a BiU for the Direct 
Line, in consequence of his Report, I now 
proceed to the second point which you re- 
quire of me, namely, my opinion of the line 
selected by Captain Alderson. 

In doing this, I find some diificulty ; be- 
cause, though Captain Alderson has pointed 
out several objections to the plan of the 
Direct Line, and has suggested various 
modes of correcting some of them, J have 
nothing before me to shew which of these 
modes, or to what extent it is proposed that 
they should be adopted.* Captain Aider- 
son states, that the cost of the Direct Line 
from Croydon to Brighton is likely very 
much to exceed the Parliamentary esti- 
mates; and, however it maybe altered or 
modified, I entirely concur in this opinion ; 
and without going into any detailed state- 
ment Jof the engineering difficulties, I find 
myself called upon to state generally, that 
having now had to struggle practically with 
works of more than ordinary magnitude and 
difficulty on other lines of railway, and hav- 
ing had ample opportunities of carefully 
weighing those circumstances which justify 
the adoption of such works, I am satisfied 
that the views which have hitherto guided 
me in laying out the Brighton Line will be 
found ultimately correct; more especially, 
when it is remembered, that the average 
works of excavating, embanking, and tun- 
nelfing, per mile on the Direct Line exceed, 
by nearly 50 per cent., those of any other 
rtdlway in existence, or, I believe, seriously 
contemplated ; and, in taking this simple 
vte# of the case, it must be borne in mind 
that the difficulties and dangers attendant 
on works of this kind arise more frequently 
from their unusual magnitude than from the 
otheif* minor features. An important ques- 
tion, however, for consideration is, of what 
is the Brighton Line to consist ; is it to be 
a line from the Croydon Railway, or from 
EMri^ood Common to Brighton. Looking 
to the clause in the Act, which gives to the 
South-Eastem Company the option of tak- 
ing, after eompletion, the twelve miles of 
the road, upon which alone a double traffic 
can be' contemplated, and for the construc- 
tion of ^Inch the Brighton Company are, I 



* In'onvM^flBoe of tlriiReportf a. tunnel Of },92(> 
yards has been adopted at Merstbam. The length 
of the tunnel at Balcombe has been increased from 
470 yards to 889 yards, and the tunnel at Clayton 
Hill has bera increased frora 850 yards to 1,700 
yards; btA i have A>thfng betont me to show 
whether any #r what altvmtloni are to be made in 
the slopes* 



observe, to find the capital (I mean the 
twelve miles from Croydon to Earlswood 
Common), I consider that the Brighton 
Line will,' very probably, be confined to 
twenty-nine miles, viz., from Earlswood 
Common to Brighton; in that case three 
companies, and in the other case two com- 
panies, will possess a power of a very dan- 
gerous character over the interests of what 
will remain of the Dii-ect Line ; and if cir- 
cumstances should compel them to exercise 
this power by the infliction of their max- 
imum tolls, the Brighton Company might 
be left without the means of making any re- 
turn to the shareholders; so. that, in point 
of fact, the interests of the Brighton Com- 
pany are absolutely dependent upon the 
very doubtful prospects of the other lines. 

Another subject of the greatest import- 
ance is the traffic; and with reference to 
this question I must look at the relative 
merits of the Direct and of the Western 
Lines. On the direct Line there is not one 
town or place of any importance which is 
likely to bring traffic into it : the only to^ras 
near which it passes being Cuckfield and 
Crawley, it can derive no material advantage 
from any branches connected with it ; for 
on the one side the eastern traffic will ne- 
cessarily be absorbed by the South-Eastem 
Railway ; and, on the other side, if branches 
should be made to connect the line with any 
of the western districts, such branches will 
be rather for the benefit of the Greenwich, 
.Croydon, and South-Eastem Companies, 
than of the Brighton Company, on whose 
road such traffic woi^d pass for a very short 
distance ; and if the South-Eastern Com- 
pany should avail themselves of their power 
to purchase the Merstham portion, they 
might not run upon any part of it. Upon 
the Western Line, on the contrary, there 
are the following places : — Ewell ; Epsom, 
wi^h its crowded races ; Leatherhead ; Dork-, 
ing, placed in a neighbourhood of almost 
unrivelled attraction ; Horsham, the site of 
an important corn-market ; Henfield, Beed- 
iog, Steyning, and Sboreham. In addition 
to these towns actually upon the line, there 
are Arundal, Worthing, Chichester, Bognor, 
and Portsmouth^ the traffic to which places 
must use the Western Line for at least 
twenty-eight miled ; and there is the inter- 
course between Brighton and Windsor, and 
Oxford through Horsham, which also must. 
use the Western Line for twenty miles. 
Taking all these circumstances mto account, 
I am convinced that a Western Line would 
have a Ycry large intermediate and ulterior 
traffic, of which the Direct Line will be 
defititute. 

I shall conclude by Btatmg, that in giving^ 
my consideration to a Brighton railway, it 
has always appeared to me that it was es- 
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sential in lusticaijtf f W#Wfr¥^^''mW"^^ '' 
the line should"J)#slU9%Ml||l<$ MbSce 
as much collateral and ulterior traffic as 
possible : and that as Brighton, in common 

importance mainly to fashion, every security 
ought to be takeu that tlie line should be as 
much fV5 possible removed ffonJ. th$- i!i^ of 
caprice. Far this ^ uyp o se I h«ve-u»ifeH»ly- 
recommended the Western Line ; and when 
I consider the local and lateral advantages 
which it will posj^ess, andrthe import^ce of 
the districts tha't *it -will a^cbhimodate, I 
cannot but think that it will at no very 
distant time be executed ; and whenever it 
is, I am of opinion that the cheapness of its 
construction, together with its local advan- 
tages, will enable it to carry the Brighton 
traffic on terms which would be ruinous to 
tlie Direct Line. 

■ For these i:easo'ns, gentlemen, I adhere to 
the opinion which I gfive long since, and at 
d period when T might fairly be considered 
to be . unembarrassed by prejudice : I have 
now carefully rcconside;-ed that opinion, and. 
I am more than ever convinced that the 
Western is tliconly line which with safety 
to the subscribers, can be adopted. 
'I am, Gentlemen, 

Yours vejy faithfully, 
^ Robert Stephenson. 

Great fJeorge-street, Wesminster. 
August 15, 1837 



NOTBS AND NOTICES. 

Instantaneous artificial Congelation. — In freezing 
water by the vaporization of Hydric, commonly 
called Sulphuric, Ether, there is much labour in 
pumping, and the etherial vapour condensing in the 
])ump, disqualifies it for nice experiments until 
cleansed. Dr. Hare finds that the interposition of 
snlphuric acid lessens the requisite labour, and pro- 
tects the ])ump. By means of a globe or bottle with 
two tubulure, and a glass funnel with a cock, the 
acid being in the globe, the water in a retort, and 
tlie ether in a funnel, while the two former are ex- 
hausted, on allowing the ether to descend upon the 
water, the congelation of this liquid is instantaneous. 

Prtwess for Ink devoid of Free Acid. — Writing ink 
is usually constituted of the tanno-gallate of iron 
and a portion of sulphuric acid which hod existed in 
the copperas, or sulphate of iroirefctiployed asoneof 
its ingredients, the tanno-gallate being suspended 
and the acid dissolved in the water. This free acid 
is injurious to iron pens. Dr. Hare has observed 
that when an infusion of galls is kept over finery 
cinder till saturated, it forms a beautiful ink, in 
which of course there is no free acid. This inlj^ is 
rather more prone to precipitate than that made 
with sulphate of iron, and this propensity is not 
counteracted by the addition of gum arobic Biit, 



advantage of being 
>d 1^ i\1b#BHyRon, not fonning any 
concVeTe" matter insusceptrol^iike common ink 
grounds, of tliat distribution in water, which is ne- 
cessary to good ink. Tlie tanno-gallate of iron when 
obtaii^itd ^om « filtered itifusioil fit |t«t^ ;ui(l|filh«ry 
binder, as'above describe'di on'6elng tf\^p6ralea to 
the consistency of thick molasses, gum arable in due 
propol-tion having beea previously added, fornv a 
]>iymeiit which n^ig^t, it is conceived. ,jB4ipexaiede 
India Ink. Whfen completely dried itjlwieii&^ke 
J^- ' ^ ~- 

Antiseptics. — It is because salt is the most agree- 
able preservative of meat that It is u^ed for this 
puspose, a,nd by .no meaus^h«,caus&.it ia^ti)e.most 
^^utual. 'Acciirdkigtothirck^tiMedts^BiiFjohn 
Pringle, it is the most feeble of all the substances 
tried by him. Saltpetre he found to possess no less 
than four times the preservative power of salt : on 
this account, and on account of tne property which 
saltpetre possesses of giving a pleasing redness to 
beef, it is always an ingredient in the brine with 

which jneatir ^ " ' 

that it has a 
Some other 
more curious 
means bf pre 
agreeable tiisi 
sulphate of p 
of common ss 
ate of ammc 
twelve times 
IK) less than ' 
hints may be 
Of all the a 
fto\\'ers to be 
account bf th 
usefuL He < 
120 times grc 
that meat it 
taken place, 

remained sou _. _ ,_ _.. ^ 

to have 300 times the power of salt. — Donoran^s 
Domestic Economy. 

Railroads in Prussia. — A letter from Berlin, of 
the 30th ult., has the follo\ving passage : — Amidst 
the present commercial crisis which paralysis every 
branch of business, and inspires general mistrust 
railroads are still the subject of vast speculation. 
The shares of companies founded here are rising, 
ajid those in railroads which have not yet received 
the sanction of government, the Frankfort and 
Halle, for instance, are at premium of from 8 to 10 
per cent. The Breslau shares have risen 1^ per 
cent. — Berlin Gazette. 

Mr. Weather Prediction Murpht/. — Again ! In a 
letter to the Times of Thursday last, Mr. Murphy 
predicts that the autumnal equinox will ** set in 
upon the 13th inst., and continue during the two 
following days," and, " that from the absence of 
these storms last spring, they are the more likely 
to be violent." Mr. M. says, nothing, however, of 
the whereabouts. Does he mean, as in a former in- 
stance, to include the whole globe in his calcula- 
tions ? 

Nautilus.— With pleasure. He will be so good as 
direct his bookseller to make the necessary applica- 
tion. 

Erratum.— In the Cambridge Student's astrono- 
mical question, p. 366, for " periodic revolution," 
read " synodic revolution." 



(t?' Uritish and Foreign Patents taken out with economy and despatch ; Specifications^ Disclaimers, and 
Amendments, prepared or revised; Caveats entered; and generally every Branch of Patent Business 
promptly transacted. 
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TJRI smmon's PATKNT IMPROVKP 
SINGLB BAIL, BAILoBQAD. 

(From the Patentee's Spedflcmtionia the FlrmMin 
Journal for June). 

The general construction of the single 
rail which I use is the same with that 
for which letters patent were obt^ed 
by a certain Henry R. Palmer, in Eng- 
land, in the year 1821. This single rail 
is elevated upon posts set in the ground, 
the rail being secured on the tops of the 
posts, and covered with an iron plate on 
Its upper side. The strength of the rail 
must be such as to sustain the load 
which is to bear upon it, and this will be 
governed by the distance of the posts 
apart which support it. 

The accompanying perspective drawing 
fig. 1, represents the rail, supported upon 
posts, and covered by the iron rail pkte. 
llie posts inay sometimes be mortised 
into a ground sill, but as ground is 
generally uneven, and as this mode of 
constructing railroads is intended to ob« 
viate the necessity, in the greater num- 
ber of cases, of excavating and embank- 
ing, by givinff the posts the proper 
Ipfj^th to reach the level of the rail, a 
honzontal ground sUl can rarely be used; 
and it is (^sirable to be able, to fix these 
posts firmly at their lower ends, by means 
which shall be adapted to uneven ground, 
be efiScient without being costly, and be 
well calculated to keep the posts in a 
vertical position, and allow of their ad- 

i'ustmjent when necessary. To effect this 
'. take trunks of trees, from which I hew 
off a portion of one side, so that they will 
lie along against the posts, as shown m the 
transverse view, fig. 2, at F. These logs 
may be buried partially, or wholly, in the 
ground, and they must be bound to- 
gether by bolts, or cross ties, in any 
convenient way. Between the verticsd 
posts and the above named logs I insert 
wedges H, H, by the drivings of which 
the posts may be, at any time, firmly 
fixea in a vertical position, and regulated 
as may be desired. When the vertical 
posts are of considerable length, lateral 
braces must be used, and these may rise 
from cross sills which rest upon the 
trees or logs, and which may serve at the 
same time as crosB ties to tnose logs. 

Where it has been proposed to use a 
single rail, such as I have described, it 
has also been intended to construct a 
car, or carriage consisting of two parts 
to be suspended from the rail, one part 



op each (side thereof with ^viiAds 
l^tween t)iem, near j^heir tops to bear 
upon the nol, in a manner analogous to 
that shown in the transverse view, where 
1 1 are the two parts of the C9X% or car- 
riage, and J one of the running wheels. 
The main improvement which I have 
made in this j^art, consists in the em- 
ployment of guide rails K K, which run 
along on each side of the posts, to which 
thejr are firmly fixed. These may ordi- 
narily be placed about three feet below the 
top of the rail, and opposite to them; 
upon each section of tne car, or car- 
xisjfe, I j)lace friction rollers, or wheels 
L L ; which generally run free of the 
guide rails, but come into contact there- 
with, when, from any cause, the car- 
riage leans more towards the rail on one 
side than on the other. Other modes of 
fixing guide rails and friction rollers 
may 1)6 devised, which will be substan- 
tially the same in operation as that 
above described ; as, for example, there 
may be an edged rail running along, 
under one section of the car, or carriage, 
supported by arms from the vertical 
posts, and two friction rollers attached 
to the under ade of the section of the 
car, or carriage, ma^ bear, one on each 
side of such edge rail or plank. Such a 
plan, however, would not, in my opinion, 
be equally good with that first described, 
and 1 give it therefore, merely as an ex- 
emplification of one variation of my plan. 
The turn-outs which I intended to use 
resemble those described by die before- 
named Palmer, and I do not, therefore, 
claim anything new in this part of the 
structure. But what I do claim as of my 
invention, is the manner herein de- 
scribed of fixing and regulating the ver- 
tical posts by means of logs placed in 
the ground along their lower ends, with 
wedges to be driven in between the logs 
and the posts. I also claim the employ- 
ment of guide rails and friction wheels 
in a single rail rail-road 'placed in the 
manner, and for the purpose described, 
whether the same be effected precisely 
in the way herein set forth, or in any 
other analogous thereto, and producing 
a like result. 

MB. COAD'8 plan FOB CONSUlflMQ 
8MOKB. 

Sir, — Having perused a paper in your 
Magazine of Qxe 2nd inst., on "Mr. 
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Coad's plan for consiimiiig smoke," and 
knowing your love of truth and accuracy, 
I am sure that any remarks will find a 
ready insertion in your pages which may 
elucidate matters of so great importance as 
the consumption of smoke from steam 
enjcrtne and other fomaces, and therehy 
effecting a cpnsiderahle saving of fuel, 
and getting rid of a gi*eat puhHc nuisance. 
' I hare some knowledge of Mr. Coad's 
plan, and wish to show how widely 
the statements m the paper alluded to, 
differ from those made in the specifica- 
tion of that gentleman's patent. It is 
stated, that " a current of hot air is 
thus thrown into the flame at every poini 
where the smoke begins to be formed." 
Now, this is perfectiy at variance with 
the specification, in which he states that 
he effects his object, ** by means of cur- 
rents of fresh atmospheric air; and in- 
troducing the same below the boiler at 
or near the bridge of the furnace for the 
purposeof consumingthesmoke.** Agsdn, 
he says, " my invention consists in ab«» 
stracting the waste heat or caloric, from 
the vapours escaping up the flues oji^ 
chimney by means of currents of fresh 
atmospheric air, made to pass through 
pipes or chambers placed m, or in con- 
nexion with such flues or chambers, and 
directing the said fresh atmospheric air 
So heated, and obtained, on to the unin- 
flamed smoke or gases arising from the 
combustion of the fuel at or near the 
situation of the bridge of the furnace, for 
the purpose of promoting a more perfect 
combustion of the smoke and inflam- 
able vapours at that point of its egress.*' 

Further, in describing the apparatus, 
he says, " the lower extremities of the 
said pipes lead into a larger tube H H, 
which forms a passage to tjie bridge N, 
and there terminates in a long slot or 
Opening, or a series of small openings 
dr, or near the top qf the bridge/* and 
at the conclusion of the specification, 
he states that the heated air "is dis- 
charged at the bridge of the furnace for 
the purpose of inflaming the smoke as 
" herein before mentioned." Now I beg 
t6 say^ that from the foregoing extracts 
from Mr. Goad's specification, it is quite 
dear that the statement in the paper in 
qodsfioik in yoUr liast Magailne,'^that by 
Mr. Goad's invention,' ** a current of hot 
air is thus thrown into the flame;at every 
point where the smoke begins to be 
formed," is incorrect, for his plan is to 



throw it in at the bridge of the furnace, 
and of course, after the flame has been 
formed and is passing away from the fire 
into the chimney. 

I beg also to call your attention to 
the description of his apparatus in the 
article mferred to, whiai runs thus: 
— ** An apparatus consisting of a series 
of small tubes, or chambers, so con- 
structed as to expose a large surface to 
the action of the heat, is placed in the 
lower part of the chimney beyond the 
boiler, one end of the senes communi- 
cates by an open orifice with the exter- 
nal air, while the other opens into a slot 
in the bridge of the fomace." Now, the 
inspection of the specification will show 
that all Mr. Goad s variations of appa- 
ratus are the very reverse of what is nere 
described, and consist of tortuous, or up 
and down system of pipes through which 
air can only be thrust by a forcing or 
bbwing apparatus, to which he indeed 
resorts, ana which he describes. 

Now let any practical scientific man. 
examine Mr. Goad's specification, and re- 
flect on all these tortuous systems of pipes, 
which, in his drawings he points out, 
and on the sending in of the air at the 
bridge of the furnace, and of course be- 
yond the fire where the smoke is gene- 
rated, and I am sure they will see that 
the whole is a theoretical scheme which 
never has been, nor ever can, by any of 
the arrangements of apparatus which he 
has described, be reduced to practice; 
and further, it is obvious from the state- 
ment that " a current of hot air is throvm 
into the fiame at every point where the 
smoke begins to be formed,'* that Mr. 
Goad is become aware that air ought to 
be so thrown into the flame at the mo- 
ment the inflammable gases are gene* 
rated, to produce tlie combustion of the 
smoke, and not to be thrown into a mix- 
ture pf smoke with carbonic acid, and 
other inflammable gas0s which is al- 
ways to be found at the bridges of fur- 
naces. 

Your obedient servant, 

P1.AVFAIB. 
September 9, 18S7* ^ 

▲UTRORrriBS VOB A iaiBSIStlNG BTHB- 
BJAL MBD^UM; BBPLY OV MR.THOBNB 
TO THB " COTINTBY TBACHBB." 

Sir,— The "Country Teacher" accuses 
me of beinff a gooa disseminator of 
fudge^ and oevotes a long paragraph of 
c G 2 
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your valuable Mapjazine to an accusation 
of this kind Jy wai/ of armtment. He 
then gives a (potation of one of my 
former letters, which he says reads very 
well, but there is one very grievious 
fault, which is, that it does not contain 
one word of truth ; and challenges me to 
produce one single writer for the last 
ftfty-two years back who h«is promulgated 
such false (as he calls them) principles. 

If the " Countiy Teacher" will turn 
to the Treatise of Astronomy by Sir J. 
HerscheU, which fonns one of the series 
of Dr. Lardner'sCabhiet Cyclopaedia, he 
will find at pagj'e 309, his (Sir J. H.'s) 
opinions on this subject; he says, when 
'speaking of Encke's comet, that, " on 
companng the intervals between the suc- 
cessive perihelion passages of this comet 
(Enckes), after allowing in the most care- 
ful manner for all the disturbances due 
to the actions of the planets, a very sin- 
gular fact has come to light, viz. : that 
the periods are constantly diminishing : 
or in other words, th^t the mean distance 
from the sun, or the major axis of the 

* ellipse Is dwindUng by slow, but regular 
degrees ; this is evidently the effect which 
would be produced by a resistance ex- 
perienced by the comet from a very rare 
etherial medium pervading the regions 
in which it moves j for such resistance, 
by diminishing its actual velocity, would 
diminish also its centrifugal force, and 
thus ^ive the sun more power over it to 
draw It nearer. Accordingly, (no other 
mode of accounting for the phenomena 
in question appearing,) this is the solu- 
tion proposed by Encke, and generally 
received. It will, therefore, probably fall 
ultimately into the sun, should it not first 
be dissipated altogether, — a thing no 
Way improbable when the lightness of 
it9 materials is considered, and which 
«eem6 authorised by the observed fact, of 
itb ha^vingbeen less and less conspicuous 

.at eaeh reappearance.'* And, agam, a 

' note on (he following page says, " should 
calculation estabhsh the fact of a resist- 
ance experienced also by this (Biela's) 
'comet the Subject of periodical comets 

' will assume; an extraordinary degree of 
ihterest. It cannot be doubted that many 

.more will be discovered, and by their re- 

• sfdtkhce, ouestions will come to be de- 
cided, sudi as' the following j~What is 
the* law of density of the resisting me- 
dium which surrounds the sun ? Is it 
in rest or in motion? If the latter, in 



what direction does it mov6 ? Circularly 
round the sun or traversing space ? If 
circularly, in what plane ? It is obvious 
tliat a circular or vorticose motion of the 
ether would accelerate some cemets, and 
retard others, according as their revolu- 
tion was relative to such motion, direct 
or retrograde. Supposing, the n^igV 
bourhood of the sun to be filled wi&a 
material fluid, it is not conceivable t&at 
the circulation of the planets in it .for 
ages, should not have impressed uppn it 
some degree of rotation in th^rlbwtf'di- 
rection. And this may preserve tliein 
from the effects of accumulated resist- 
ance." And in the next page, 311, Sir 
John again says, when speaking with 
repjject to the change of mmensions of 
the comet of Encke, as it approaches to, 
or recedes from the sun: — "M. Val2, 
who, among others, noticed this fact, has 
accounted for it by supposinff a real 
compression or condensation of volume, 
owing to the pressure of etherial medium 
growing more dense in the sun's neigh- 
bourhood.'* May I also be allowed to re- 
iterate the words of M. De la Beche in his 
Researches inTheoritical Geology whenbe 
says that recent astronomical researches 
have rendered it extremely probable that 
the planets move through a resistmg me- 
dium. Assuminff this to be true, it follows 
that all such bodies, with their attendant 
satellites must eventually fall into the sttn 2 
and consequently, there is no real ;i^* 
bihty in the solar system, it being One 
of constant, though quiet and lo^g-bon- 
tinued change. 

Now Sir, after these fuH and fair ex» 
tracts, I would ask your readers, whether 
the words I made use of were not tdt^ 
rect, that the theory of a resisting 'incl- 
dium is generally received .> th^ ex- 
tracts show that it was proposed Iw 
Encke, received by Sir John mrfiteheffl, 
made use of in argument byM. Dfe^a 
Beche, and as Sir John HerscheU islays, 
generally received. 

Yours respectfully, ' ' ; 
Joshua THO^W"fi^ 

London, September 9, 1837. ' . 

MR. UTTTNG's ASTRONOMIOALlTAidLBS. 
TO A SCOTCH tfOUimvA^' . 

Sir, — ^When I sent my remktkB tin 
your paper (vol. xxvii, p. 224);' I*!md 
not then seen your last letter, (vol. xtvfi, 
p. 214)« as I take the Mechanics' Maga^ 
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zine in xnontlily parts. I do not> how- 
ever, consider it necessary to enter into 
a confutation of all your solutions, as 
your principles of calculation are th^ie 
same in your last letter as in the one 
which precedes it^ and which I have 
proved to be erroneous. 
, At page 46Q, vol. xxvi, you say, " but 
i >vill a^sk Mr. Utting fron^ what autho- 
rity has lie deduced the periodic times 
of the planets given in his first table ; for 
J find that none of them agree with the 
test modem discoveries; the periodic 
time of the earth is very nearly true, , 
but of the} others,. some are minutes 
wrong, some hours, some days, yea, 
even months wrong." 

Now, I have before stated, that the 
greatest difference, which is in the pe- 
riodic time of the planet Uranus, is little 
more than five hours (instead of months!) 
as computed from the periodic times 
given by Sir John Herschell in his 
Treatise on Astronomy, the accuracy of 
which you acknowledge, thus : — " I have 
never seen Sir Johnllerschell's Astro- 
nomy, but I have no doubt that the 
mean siderial periods of the planets are 
all, as far as is known, correctly given;'* 
(vol. xxvii, p. 214); whence it follows, by 
your own admission, that the periods 
which you gave (vol. xxvi, p. 461) were 
erroneous ; for that they cannot both be 
correct is very evident. So much for 
your knowledge of the best modem dis- 
coveries I 

You then proceed, " but I will in- 
form Mr. Uttmg, that had I been dis- 
posed to calculate the grand period of 
conjunction of all the planets, I never 
would have put myself to the trouble of 
converting the mean time of the siderial 
revolutions into mean tropical periods ; 
X should have at once converted the 
imeian siderial revolutions into mean sy- 
•nqdjcal' periods," &c. 
; But let me ask you, how would you 
have obtained the siderial periods of the 
planets in the first instance ? You here 
bejxay your ignorance of the subject you 
attempt to elucidate. The periodic 
times of the planets are obtained from 
observations of their transits relative 
^Q the rfiKed stars^ mode during a con- 
siderable period of time; from which 
their motions in longitude are obtained, 
and. thence their secular motions, side- 
riaJ> tropical, anomalistical, and synodic 



periods : any one of wh^ch is, found with 
nearly as mucl^ ease as another, the 
secular motions of the earth's perihelion 
and equinoxial points being given. 

You next attempt to convict me by 
the application of your welUknowti as- 
tronomical theorems ; but^ a3 1. hay^ 
before . proved, that the error ori^- 
nates in jqut reduction^ and trknsfpif- 
mations, it is' ^uite unnecessary for me 
to enter into your arithmetiical opera- 
tions. Or other\rtse how could you ejj- 
pect that, after reducing the moon's pe- 
riods from hourSj minutes, &c. to de- 
cimals of a day, you could obtahi tlie 
earth's period therefrom correctly; it 
being twelve times greater than thosie of 
the moon from which you had to obtain 
it ! (vol. xrvii, p. 147). My periods are 

?*ven to four decimal places of a second, 
ou have given yours to seven decinaal 
places of a day only. . 

My numbers are reduced to a deno- 
mination 86400 times lower than yours ; 
consequently, your decimals onghi to have 
extenoed to nine or ten places instead of 
seven. For exaniple, take the moon's 
period™ 29 days 12 hours 44 minutes 
2.8547 seconds, which, reduced to days 
and seconds will be as follows : — ' 
Viz: 29 days 45842 sec. 8547 decimals. 
By your own reduction (vol. xxvii, page 
147) ' 29 days 5305886 decimals. 

lliu^, you see that you are two deci- 
mal places deficient. Now if two num- 
bers are given, with their difference, to 
find a fourth, you must at least have 
three more, or ten decimal places, if you 
expect your results to agree with mine ; 
which almost any school-boy could have 
told you. 

Again, paffe 216 
Mr. Utting has c( 
riods with periodic 

Now, Sir, I beg 
ting has done no 
riods are designati 

Eellations, and are 
ave described them. 
You are pleased to call them {i. e. the 
siderial periods) penodkal periods ^vAxich. 
is an improper designation. Are, not 
tropical, anomalistical, and s-ynodic pe- 
riods, /jerjoc/icf// periods aUo?. ' \ 

I trust, Sir, I have now fuUy confuted 
your attempts to prove the inaccuracy of 
my tables. Your objections have had a 
tendency to establish their correctnj^ss, 
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rather tban the contrary. In conelusion, 
I recommend you to make yourself more 
perfect in the principles of arithmetic, 
before you agam assume the office of 
critic J as all that you have hitherto ad- 
vanced in opposition to my period of 
conjunctioni has been a tissue of misre- 
presentation> and erroneous calculations. 
I am^ Sir^ yours, ^c. 

J. Utting. 

Lynn Begto , September 6, 1837. 

P.S.*"What I advanced in opposition 
to the two results of Professor Struve, 
hwQg independ»it of each other I still 
maintain, but I beg to observe, that I do 
not, nor ever did, assert him to be an 
impostor. I know not where the misre- 
presentation originated. You may be the 
author of the notice in the journal re- 
ferred to, for what I know to the con« 
trary, as you seem to have a fellow feel- 
iDff for its author. 

'since writing the above, I have been 
doubtful whether your erroneous calcula- 
tions were wilful or made through ig- 
norance. I, however, pledge myself to 
confute etery calculation you have made, 
which differs from my results, if re- 
quired, provided you affix your name to 
your next letter. 

THE OIBAFFBS. 

Sir,— In the following remarks, I do 
not wish to disturb Mr. Kvan's patent, 
or rufSe his placidity, I only venture to 
doubt thequestionable propnety of adopt- 
ing his process for the wood used in 
the construction of the enclosures of the 
animals in the Regent's Park Zoologi- 
cal Gardens, especially that of the Up- 
raffes. These beautiful and delicate 
creatures are incessantly licking the pal- 
ing ; and though the quantity of cor^ 
rosive sublimate may be insufficient to 
prove promptly /flfa/, yet I fear, it must 
seriously affect their health. Their con- 
stitutions are very different from those 
of " Solyman the sublimate eater.'* 

I apphed the tip of my tongue to the 
wood, and feel fully satisfied of having 
detected its presence by the taste. 

I asked a question or two from the 
surly Cerberus who was stationed to 
watch them, and who growled forth any 
thing but a direct answer; indeed, he 
was too intent on reading a newspaper 
to attend either to the giraffes or to me. 



I have not yet seen llie giraffes in the 
** Surrey Zoological Gardens," but I was 
considerably impressed with the differ- 
ence in their physiognomy, in comparing 
the present appearance of those in the 
Rent's Park, with what I had wit- 
nessed at the period of their introduc 
tion into the Gardens. Their former 
sprightlinesB, and the cheerful kutre of 
their now tearful eye, are gone, I had 
a fbw days before seen' &e beautiful 
specimens of the giraffe in the Jardinde 
Pkmtes at Paris, which in my opinito 
yields an additional proof. 

I again repeat, I fear they are not 
healthy. I would now simply put the 
question for the consideration of those 
more immediately interested, how far it 
is fairly attributable to the corrosive sub- 
limate, in which the timber has been 
steeped by Kyan's patent process } 
I remain. Sir, 
Your very humble servant, 

J. Murray. 

London, September 7, 1837. 

STKAM NAVIGATION TO INDIA, AND 
AMERICA. 

Sir, — In common with the rest of the 
readers of the Mechanics* Magazine, 1 
have read with much interest the re- 
marks of your valuable correspondent, 
Mr. Bayley, on the subject of steam na- 
vigation to America, and am glad to 
find, that the opinion of a gentleman, 
whose authority, as a practical man 
ranks so high, is decidedly on the side of 
the practicability of the project. I believe 
he will carry such an immense majority 
with him, that even Dr. Lardner, the 
almost Bohtary croaker at the plan,would, 
now that he sees how closely the time 
approaches for a most vigorous attempt, 
or rather attempts, to carry it into exe- 
cution, would be fflad to draw in his 
horns a little, and to have the world 
forget that he once denounced a voyage 
by steam to the United States as being 
about as feasible as a voyage to the 
moon I He has, in fact, shown his con- 
sciousness of having gone too far in that 
too hasty declaration, by endeavouring 
to explain away the main force of the 
expression ; but he still thinks it fitting 
and proper to do all that in him lies to 
throw a wet blanket on the scheme, and, 
by every means within his reach, to 
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thwart the hofies c^ its projectors, or at 
any rate, to frighten its less steadfast 
supporters. Luckily, none of the pari- 
ties concerned seem to think it worth 
their while to take any notice <rf the 
worthy doctor's wtil-meant labours. 
With them, words are but wind! and 
they Boem determined, either to show 
the fallacy of his objections by mdcing 
the voyage while he is occupied in 
proving its utter knpossibility, or to have 
the- warrant of experience, as well as the 
dictum of a. one-sided theorist, against 
them, ere they give up their weU-ground- 
ed hc^es of success. The refutation of 
the doctor might, perhaps, safely be left 
to time; but it is not by any means 
desirable that, because it is evident his 
croakings will not do so much mischief as 
they might have done, the v should there- 
fore be allowed to go fortli to the public 
unchallenged, and do what small harm 
they may. Mr. Bayley, therefore, has 
done " yeoman service to the cause," 
by showing up the hollowness of the 
foundation on which Dr. Lardner rests 
his argument against the plan, as he has 
60 completely done in the Mechanics* 
Magazine, No. 733. 

I sa^. Dr. Lardner's argiunent, be- 
cause It is as notorious as the sun at 
noon-day, that the writer of the article 
on steam navigation in the Edinburgh 
Review, whose positions Mr. Bayley so 
satisfactorily demolishes, is neither more 
nor less than the learned doctor himself: 
so that the coincidence in opinion be- 
tween the two is a matter but little to 
be wondered at. By the way, I think 
the only writer who has yet stood for- 
ward in support of the doctor's views 
on the subject, happens to be this same 
critic of modem Athens : i. e. the ideas 
of Dr. Lardner, the lecturer, have been 
most warmly seconded, and enforced bv 
that very impartial personage. Dr. Larcf- 
ner, the reviewer! There is some ad- 
vantage, at any rate, in being not " two 
single gentlemen rolled into one," but 
one learned doctor split into two. If 
notlnn^ else, it insures a very striking 
similarity of opinion between the origi- 
nator of the argument and its supporter I 

Dr. L. has appeared in yet another 
character, on behalf of his rash, but 
darling assertion; that of author of a 
pamphlet on Steam Communication with 
India, in the course of which he dwells 
at some length on the impossibility of 



steamiog mm'e than a certain distance 
in a certain time, and without stopping 
to take in coals. Unluckily^ the very 
week in which this pamphlet s^peared, 
the intelligence arrived tnat one of the 
£a8t India Company's steamers, by-the 
Cape of Good Hope had gone stUl Jkr- 
ther and still faster than the extremest 
limit fixed by the infalhble doctor in his 
studjr, — and that, too, without his leave 
and license, first ha4 and obtained ! If 
folks go on in this way, it is ten to one 
but the voyage direct to New York may 
be fairly steamed off by about the time 
the doctor has his next article on Its 
folly ready for the press. The paper of 
Mr. Bayley, will, at least, prevent the 
readers of the Mechanics' Magazine from 
feeling the least surprise if this shocking 
event should actually take place. 

It is to be regretted that Dr. Lardner 
should persevere in his course with such 
obstinacy. He seems to think it a point 
of honour to maintain the entire correct- 
ness of his first adverse opinion, " come 
what come may" — albeit, such -a spring 
of action is sadly unphilosophical. Ano- 
ther motive also appears to carry weight; 
the doctor, for some reason or other, is 
a thick-and-thin advocate of a grand 
central Irish railway, and is for demo- 
lishing everything that in the least degree 
" stands in its light." Actuated by this 
motive, he desperately endeavours to 
persuade the good people of England, 
that it will be far better for them to land 
(themselves and goods) at Valentia Is- 
land, the western extremity of his native 
country, — travel per railway again to the 
eastern coast,— embark there once more, 
— disembark on the eastern shores of 
Wales, and mount a railroad again for 
their final destination, — than to be steam- 
ed off to that destination at once, without 
the trouble and expense of disembark- 
ing, loa^g, unloading, re-embarking, 
re-disembarking, re-loading at all ! This 
trait in itself speaks volumes as to the 
dependence to be placed on the doc- 
tor's reasonings, when his feelings, of 
nationality even, stand in his way. 

I may as well observe, that the pam- 
phlet I have alluded to is well calculated, 
notwithstanding this incidental blemish, 
to further the cause of steam communi- 
cation with India by the Red Sea, al- 
though it contains scarcely anything in 
its favour that has not already been re- 
peatedly urged on the attention of Go- 
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verftmetif mdtthe East I>fidia Oompmy, 
two 4iow*tmmtig bodi^, thftt, it is now 
prettyc^rtaiii, are at tor about td stir^in 
that long'^igitated mslter to ioitie pat" 
posi. 

IrdilXain>^n 
• " Veiy respectfttllyyonrB, 
H. 



HOW TO HffA.Ca " IND^tlftLB MARK- 
ING INKS." 

Sir,— A friend of nilflf , Mr. J. Francis, 
of Brighton, on the 25th of last March, 
whilst experimenting oji nitrate of silver, 
discovered a very ready and simple means 
of removing the stain bf this salt, and 
consequently of aUindeMle marking mkw, 
of which this salt constitutes the base. 
All that is necessary to be done to re- 
move the mark or stain of these inks 
from any article, is to immerse it in a 
little of the liq. amon. fortiss. of the 
chemists' shops. In about ten minutes 
^e colour will be mueh faded, and in a 
few minutes more, it will totally have 
disa|»peared. 

Marking inks have acquired their 
fame, by no method having hitherto been 
api^d to remove oxide of silver/with- 
out i«|ming the fabric of the article : 
this oxide is produced by decomposition 
of the mtrate of silver, (after writing wiUi 
the marking ink) either by application 
of heat, or by exposing it to the sun's 
ra]^ft. Liqma ammonia dissolves this 
oxide without leaving the slightest trace 
of its previoas existence. 

Yours, &c. 

I. T. 

Near Sheffield, June 17, 1837. 

Query;.^-Would not the exhibition of 
liq. amon. gradually remove the dark 
coloux.pjeoduced on the skin of persons, 
by the mteioal administration of nitrate 
of silver ? — 

IMPROVBM£KT» IN THB ROYAL 
OB8BSVATQRY» GRESNWIGH. 

Siilce the appointment of ProfessoY 
Airy, as astronomer royal, various im- 
portant improverhents in fliis establish- 
ment have been effected, or put in a 
course of accoraplirfiment. 

In the first place, a large portion of the 
Royal Park has been enclosed, and annex- 
ed to the Obdcn'^atory, for ^e purpose of 



magnetic obe^rvationft; and tbsre i»everf ■ * 
prospect, that such c^erVtttiottB will *^ 
commenced in <?he bourse '^ the! suBuiBg: * 
fiummer. - • * — --v^.-^ 

The libmry, a& Professor Airy fiNprnd^ ' 
it, contained the germs 'of iv nost itolaiu;^ 
ble astronomioal s^nd mathenatidal ed« 
lection; lyit sdmost (Bvcory sdi oi^mMrka 
continued in smes^>waa impe^feoti^md -< 
much was waiting in ^e.uMoiiiax'Wotks ' 
of eontinetttal lAiMiiOniy; At tiif Wrnhi"-. 
feesor^«^>plica{ti<»n, «ums tatcffsdiu^VML - 
were placed at hw dkposai, by tira^Locii r"- 
Commlssiciiers of Ihe A^miraltf^^vdikeh'. - 
com^etion of the librai^. Mucli 'faasn.. 
ab-eady been done; and befot^ inii^^cr: • 
is expected that theUbrary wiU lM»<Biii^''n' 
without any great expense, a moatvaiiift- 
ble and practically useful collectafln* Mri-. 
Airy attaches great importance t<i><^ia.i> 
part of the institution, for the folkMraig ■ 
reason :-*-The natural tendency; in aa 
office so much predsed with rowtuie- 
work, and with official business having 
no very close relation to science, is^ to be 
degmaed into a ihere buiea» of ^oiks; > 
and it^is difficult even for the directcMrity ' 
resist^the contagion. The only anddotie 
is, to place in the power of ail, themeebs^' i^- 
of acquamtance with the Uteratute atidT 
the foreign systems of astronomgff* (to-r • 
make the principal persons at lMB|^faad^ > 
liar with the speculations of aneie|ity'and> r-^ 
the theories of modem, times, has (iti^i ^^ l 
thus that the character of agtrononpsr/^- 1 
can be made to predonunate overthat^tif ; 
mere observer or nanre caleulatop. r 

The only changes which have heeni' '* 
made in the instruments of the Obs^nraw- :: 
tory are the following ^'-The attacSuiK^t' U 
of the telescope on Troughton's^drek'liast n: 
been altered, the connexion being- ^lidwiM 
effected by clamps simo^rto thosemed •;': 
on Jones's circle and on the Cabdsmdge >U 
circle, instead of the gra^ of Jthe^pcksB'-tl 
by which the tdiesoepe had been^HeU'in! T/. 
the same position for several ^rearsv Tbd - 1 • 
acting part of the zenith tvibeliaftbeeB-'' 
completely remoddled. Midrometersi^:- 
have been placed in the miaroseopec^&tfi^ i 
viewing the ' top and • bottom of' : thi)i /. 
plumbnne: the ori^al teleBeope-micro^') i- 
meter has been discarded, and a (omr-^r^ 
one mounted, requiring only"a..sniali "*« 
range of screw, and liable to none-o£(he3i< 
fexures to which the old one wac eoD^n : 
posed. ' '• '-'- 

Mr. Airy having uadentood that'Mrj ,1 
Maclear, astronomer at ^ Cape q{ Qp^ 
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Hopcyhad^wilhjfxeat oave aMertsuned 
theiprebiae^locidity .of the Abb^ de la 
Caillfi's obBorvator^, and had taken mwr 
Bures for connecting, by triangulation, 
that, ^t idih the new observatoiy, ha 
ventared to raggest to the Lordi Com- 
sionen io£ the Admiralty the propriety 
of enabhng Mr. Maclem^ to ^'erUy the 
astfimonu^ partioS: the meaeure of the 
arc rif meridiaia if iue.flhouW think. fit; 
and h^ pmnt^ ou&Bradlciy's sector as 
an kMitmaentm^ch^ with a change in 
its Bttnuitiiig, woiiM be w«U adapted to 
this :*pnr|>09e> Their Lordfihi|Mi were 
pleased "to direct that the necessary 
changesbeuld be made; and that instru- 
ment is now in the hands of Mr. Sirams 
for vepadr jamd alteration. 

At^uiJ>le telescope of 6| inches aper- 
ture has been presented to the Boyal 
Obserratcory by the Rev. R. Sheep- 
shanks^ and» with the approbation of 
the Board of Admiralty, Professor Aiiy 
has /taken measures for mounting it 
e(][uaforeally in the South Dome $ a situ- 
ation jgreatly preferable to those of the 
existing^ equatoreals. The artist em- 
ployed in cimstructing the mounting is 
Mn Thomas Grubb, of Dublin. 

The d»servati(H%s of 1836, with the 
exception of some small matters relating 
to toe e^uatoreal observations and the 
solac.echpse, are entirely reduced and 
ready.for pi^ss. Of the results, tiie fol- 
lowing are the most interesting. Ilie 
circles exhibit precisely the same kind of 
discordance between determinations by 
direct vision and determinations by re- 
flection^ whidi was - formerly noticed by 
Mr. Pond, afterwards by Professor Airy, 
and more lately by Mr. Henderson and 
Mr^.Madear ; and its quantity is nearly 
the same. -■ Corneeting for this, and using 
BeassL^sitcfraiCtions, ihi Professor finds 
(frcaninpre than 1300 obs^rations) that 
MnPettd's latitude requires to be dimi- 
nisheid by nearly one second. The ac- 
curate 'agseement of the results from 
stars in different zones seems to shew 
that BesseFs tables represent the Green- 
\vichilob6er\^ation8 weU. The discord- 
ance of the ol^qukifis deduced from 
the .two solstices is a very smaU fraeti(HK 
of h.. second. The right ascensions of 
the Nautical Almanac require to be 
dimiadshed generally about O" 13. The 
result of the reduced observations of » 
Lyrs Is not yet wholly investigated, but 
they appear to shwnr no signs of sensible 
parallax. 



. Complaint; w^ £nd, . in mi40> pf ft (Wimt 
of handa to reduce the astr^vi^mi^al ab- 
nervations m^de ift a -s^tisfaj^tory manner; 
or, tojspeak more pioperly,,,of miich:of 
the time of the present assistants being 
.wasted upon busme^;^©^ strictly, within 
their ^ne, of ;du^f.:.nai9ely^ the daily 
comparison and official Work relatinff to 
the government chrono«neteria« ., Ei&pr, 
.the establishment shpul^J be increased, or 
the charge of the chronometers transfer- 
red'tb some' ddreridepartd'ent.* " ^ ' 



MR. PiSTRUCCl'S MBTHpl) OP MEDAL- 
STRIKING, NOT NEW. 

Sir, — I wish to offer a few remarks on 
an {article wl»ich haa gone. the round of 
the papers, . daiming for Mr. Pistrucci 
the merit of inventing a method of im- 
pressing di^s with a cast punch from an 
original model, and thereby saying, tlie 
time of the artist, and expense to the 
public. 

In the . first place, the method was 
known and practised by my grandfather, 
as far as it was practicable, fifty yeavs 
since ; and not only bjr him, but by Im 
brother artists of the time. It was: car- 
ried to its utmost extent in the canning 
of the old penny, at Matthew Bolton's 
mint, Soho, near Birmmgham, in. 1797, 
and has been continually used bv medjalr 
ists in general from that period. . How 
Pistrucci could have strained his modesty 
so far as to claim the plan he details, in 
the face of British artists, as an ori^ial 
invention, I am at a loss to- account for. 
He says, a cast is obtained in cast iron 
as perfect as possible ; but is ouite silent 
as to the means of procuring this perfect 
cast (in fact, as perfect as the hubs taken^ 
from the qriginal dies; as used In the^ 
mint, which hubs are as perfect as the 
coin, and are transferred to the money 
dies, so as to give little or no trou^ble to 
the engraver) ; he should tell the public 
how they are founded ; "Why does he not 
do so ? Why, because h* know» it to be < 
utterly inlpossible to easir any aietal hard 
enou^ ^r the purpose in sand pr. loam>^ 
«r any other composition. 

Bu^ admitting for a moment tliepiac^ 
ticability of the process, will he persist to 
tell the real professors of the art, that a 
heated die will only want polishing on, 
the surface I Re uiows,..if he has yet' 
learned what every apprentice should 
know the first year of bis time, that a 
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iMatod die wiH leak, and thi^ tbis aeale nttiTd workmen a litlile knowledge, and 

mu8t be remeved by aeid« wbich kaves then attempt to deoeive tbe public by 

the pure steel m a very imperfect state ; claiming it as his own. 

BO much 80» that an expert engraver Being a subscriber to TOur Magazine 

would rather do a die in the usuS way from its first number, and never having 

twice over : and again, with regard to troubled you with a line before, I b^ 

his expecting to put these east iron hubs your insertion of the foregoing. 

into soft steel cold, I tell him his hopes Yours, &c. 

are vain. It is really too bad for wis John BaddSljby. 

foreign cameo-sculptor to fdlfer from w, comptoD-iireet, cicrkenweiu 



AUXILIARY RULXB POR WORKING NAUTICUS's ASTRONOMICAL CttTfiSTION. 

Sir,*^In order to render the formula, which the ambiguity of ihe combination, 

and example, furnished by me at page sin. (w^V), forming the are e^ and that 

212 more cpmnlete, I beg to add the of (or +07^), forming the hour angle, may 

two following short rules, by the aid of be avmded. 

For the first { i } when A. | ^ 1 90° (pice virsd when the polar dis. exceeds 90°). 

For the secondJT} '^^^'^ A { > }dO% and the a»muUi U north. 
I — when the azimuth is south. 

I hope the method wOl now be intelli- shewing an error in hii clock of + 4'* 
gible, without there being a necessity for The method to be deduced from the 

occupying your space by putting the ecjuations quoted by Nauticus from Dr. 

rule mto words ; and I trust that Nau* Tiarks, is scarcely worlh the trouble of 

ticus will find no difficulty in working solvinff. As Nauticus, however, seems 

the question last prroposed by himself at to wish vei7 much to have it done, I am 

page 266. He will find that the side- happy in obliging him. 
riid time of observation was 17*^ 17" 21% 

Let I Z=co. lat. J D« polar dis. of lower star | (f= that of the upper | A, or c = 
diff. in R A. | « — the hour angle. 

Sin, (a? -h g) sin, a ? ^ sin, a 

tan. d, tan D tan. I 
And let (tan. d, tan. I) =» m, (tan D. tan. /.) « n. (tan. d, tan, I sin. a.) »»» p. 
.!•• m. sin. (a?-f a) — - n. sin. «. « p. 
by expansion— »m. (sin. a?, cos. a. -f cos. «. sin. e.)— ». sin. «. —p. 
•i. (m. COS. a — n) sin. a?, -f m, cos. o. cos. a?.-=|>. 
. m. sm. a. cos. tt. p, 

m. COS. fl— w. m. cos. a^-«. 

^ m. sin. a. ^ 

Let -Stan. ^. 

in. cos. a— «. 

•:• Sin. *+tan. ^, cos. x.^^ cota^. 
or, sin, a?, cos. 5 + cos. a?, sin. 9 ' 



, Sin, (a?, -f G) -• 



l», cos. Or—ll. 

Pi 



m. COS. a — n. 



Whence the formula is derived as follows : — 

«. A P' I r-, M »»• Bin. a, 

^ ' '^ m, COS. g-~-n. \ m. cos. 



In words> it gives the^bUowing nileA »!•» n.$ and/)* retaining the same values :— 
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To logf. sin A/ddd log. m^ and find the nat. humbet' of the sum ; from wfticli sub- 
tract the nat. number of log. n; find the log. of the remainder, and caH its arithmet- 
ical compt. s^ 

To log. cosme A, add log. m and s ; the sum is log. tan of arc 9. 

To log. cosine i, add log. p and 9 ; the sum is log. sine of arc {^+x). 

From which 9 being subtracted, x is found. 



Example. 
R. A. 

h. m. s. 

1 July, 1837.— Stars Polaris ... 1 I 4- 
Capella ... 5 4 39- 

A.. 60. 53. 45 Sin. . 9.941381 
t). . 44 . 10 . 27 Tan. . 9-987478 
(i.. 1.33^47 Tan.. 8.435960 



Polar Disc. 



- 1.33.47 
-44.10 



2^ } Lat. 5 1 .;40, long. 38 . 20. 



TanD. 
Tail/:. 



9-987478 
9*898009 



Tan/.. 9.898009 
Tand[..8.435960 



Log. p. . . 8.364819 log. m.. . 9-885487 log.n. . 8.333969 



Log. m. . . 9-885487 
Sin. A.... 9.941381 



CoBin. 



Log. #. .« . 0.453349 



9.885487 
. 9-686993 

9-572480 Nat. numb.. . 373663 



^. . . 62 . 19 . 15 , 



Tan. 



Cos. 



:.r- 

. . 19. 



0.280017 



667003 
0.453349 



8.333969 Nat. numb.. . 021576 
Log. r 9.546651 352087 

5. . . 1 0.453349 Arith. c6mp» 



Log. jp. ..8.364819 
d+a?. 178 • 14 . 65 Sine 8.485171 



m. 115 . 56 . 4a «7'*43»42.7' 

/ R. A. polaris 1.1.4 



lyh lym 21.3. sidereal time. 



Nauticus can now please himself. He 
will, however, I fancy, agree with me, 
that the method proposed at page 212 is 
simpler, if not more concise, than this ; 
there are, to be sure, many repetitions in 
this method, which only reqmre copying 
down, and it therefore appears longer 

D ^ 44 . 10 . 47 Cosec . . 0.058619 
c? » 1 . 33 . 47 Cotan . . 0.012522 



than it really is ; but the necessity of 
converting logs, into natural niimbers, 
and conversely, adds greatly to the trouble 
and risk of error. Indeed, if it were not 
for this consideration, there is another 
method, which would be shorter than 
either of the others, viz* — 



A » 60 . 53 . 45 tan . . 8.435969 Nat. cotan. . 556690 Log. tan. 8.435960 

wmmtmmmmmtmm^m^mt t u rn J m 

8.507101 Nat. numb. . 032144 Cotan 1 . 0.101990 



^ 18 . 49 . 35 Nat. tan. . . . 524546 Cosin^. . 9-947221 

(A— d) 88 . 14 . 55 Cosine . . 8.485171 

a? or A 115 .55.40 « 7.42 .42-7 
R.A.P. I. 1. 4 



17 • 17 • 21.3 sidereal time of obsenralaoii' 



Digitized by LjOOQIC 



404 



DXWlOfBOWl SIi$CTftO>>MA0N&TI€ lUiGIVJB. 



' I bBv« neither time nor space no«r to 
write oat a rale for this last method; 
but, if demftfided> I shall introduee it 
into some future cotnmunieation. 

It may now be expected that I should 
say something about the assertion so 
confidently made by ** 0. N/* of the im- 
possibility of such questions as the pre- 
sent ; but that writer has laid himself so 
ho{)ele8sly prostrate by his unhappy ex- 
hibition at iiage 24C> that it would be 
merciless to be otherwise than brief in 
replying to him. His whole " investiga" 
tion^" aa he oaUs it, diagram and all, in* 
volvcs such ineonceivable absurdity, that 
with any other signature than " O. N^" 
I should have pronounced it to be a 
hoax: he thinln that he has satisfoe* 
torily proved that the zenith distance of 
a star can be greater than its polar dis- 
tance, and the co-latitude, taken toge- 
ther; which nev^r was, will, or could oe 
the case under any circumstances what- 
ever ; and moreover, these three are por- 
tions of great circles which must always 
intersect, and consequently form a tri- 
angle ; save and except the instant when 
the star is on the meridian. But this is 
not all, for having taken the trouble to 
wade throuffh " O. N.'s" demonstration, 
in order to discover the particular obfus- 
cation under which he labours, I find 
that he has, as usual, been manufactur- 
ing a rule for himself, or rather, an ana- 
logy that Napier never dreamed of. At 
page 246, col. 2d, line 16th, he has siib- 
stituted the sign -f for — ; and this 
happens to make atl the difference, nor 
can it have been a blunder of the com- 
positor's making ; for, on it is based the 
whole structure of the *' investigation." 

Now, after ibis, do not the remarks, 
with whidi he prefaces his letter, appear 
too ridiculous ? Wherein he talks ol hav- 
ing in vain ** warned*^ Nautilus of the 
impofsibility of the question, &c., and 
how Nautilus was " mdismayed " there- 
at ? And is it not too bad, that because 
one may sometimes loath the augean 
labour, of sifting through similar nib- 
bish, one must, months afterwards, be 
taunted with one's forbearance, as if what 
\vas un\Corthy of an cnswer must tliere- 
fore necessarily be unanswerable ? And 
then the compliments these worthies pay 
each other ! Not long since, a correspon- 
dent of yours discovered that " O. N." 
was an ^' able mathematician," and now* 



" O. N." " sends rovdid the joke," -bjr 
dubbing '* S. W. S." an ''aide tentHE !" 
To Kinclaven, as he has withdiawn 
from the field, I shall say nothing ; >tlif 
accusation of want of temper iii as cp^ 
ponent is almost invsiriably naaile 'by 
those who get the worst of an argument. 
I have never had, in lihese cBscttssions^ 
even an excuse to lose mine ; on ^tie con- 
trary, I have been thoroughly ^used 
throughout. ., '. 

I reBiain^ Mr. Edttor^yoms^^il^, - 
Navtkvw. 



PNSUMATIC BAROMBCUi* : >^ : 

Sir,— In perusmg the 60^ Ift^fe^ei' 
of the Mechanics* Magazine^ I w^^a3ud& 
struck with your correspondent^ . J^^r- 
Ollivier's, ingenious suggestion oj f*A 
Pneumatic Watch Mainspring.". -Wouil 
not, however, such a motive force .re- 
quire a corresponding regulatini;- ppwer 
to compensate for the changes m- s^ttao^ 
spheric pressure produced by naeteoro- 
logical variations, or different altitudes ^ 
But if no such regulating force urere^ 
plied, would not the "rflfe" of Mr. Offi- 
vier's proposed clock be a delicate and 
accurate measure of the mean atino- 
spheric pressure during any period (f 
days, weeks, or montlS? .And mW^t 
not the principle be still farther appUed 
in the construction of lan . mstruin«ji^ 
more portable and less liable to deirajc^ 
ment than the common naountaiu V^«o^ 
meter? I scarcely know whether ;4^ 
be an original suggestion, or w^e^ysc-it. 
deserves a place in your pages. •■ -i: 

Your constant subscri^ei-, " ' 

. ' ., ; «!,'«:;•:' 

DAVRNPORT's SLECTAO-M^^Nanfitiio 

ENGINE.. ..' ~.!.Lt ^ 

(From the Amtricaxi Con«d]>otiAcitee ttViius JftM» 
ingHenildh -, .-'./.jjsifl^ 
I did not write by the packet pf tlivUfitK 
because I Imd made anappiiintinfAti^afonihe 
next day, to go and see the electro-m^milBt 
machines of Mr. Davenport^ and- ^^S& I 
considered weU worthy to be ihe^w^g»oik& 
a letter, proTided there- were-eiij^gEOiiiute 
for the vast ex)>ectati(Hn ^feiQaide£ vq^Jt. 
tbieim, not only by tbe iiiveii<»v • a]|idir7Us 
friends, b«t by eveiy person whohad examr 
ined them, ailttl -heard the caeplanatlioiis ef 
Mr. Davenport. Having seen tibem* I. tm 
free to eoiiess that I cannot diicoinfr any 
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^good v^ttBQn'y^hy the pow^ruay notbe ob. 
tainftd and em^oyed in sufficient aljundauOB 
fiar aay mackmery-^why it- skouM iiot su- 
jnersecb-filiean, to wladch It is infioitfdy pare* 
fonibilj^.oAtli^^pnB of 9>ipoBse, aud ftafety, 
^d sijga^city^ I do not veiy clearly un- 
d^^tand^^h^ principle (something about 
chai^mg .tj^e j^qIcs Jrona positiye to nega* 
tive^ or.froin nortl:i to sOutii), and vice versdf 
in rapid succession ; but this is of little 
consequeike, as I shall be able to send you, 
probably by the next j)acket, a pamphlet con- 
tainu^ a'ft}lrex^iti<ln,'with Utafttradve en- 
9^'WPg9'A^r. Cook, who is associated with 
Mr. Davenport in the patent, is now en- 
gaged in preparing fliis pamphlet, and he 
has prdttiitid-iodd' the first copy that is 
pfifxted, .Th^y, hare patented their inven- 
tjjion in France and England. 

Before I saw the machines, T had two 
doiibts as to the more extended application 
of the power. One, whether the enlarge- 
tnent of the-apparatus would be attended by 
airy very great increase of the power ; the 
Other was founded upon what I supposed 
to be a ueceflisity in the constructiou of the 
maohfaie^ I had understood that the re- 
vdhing wlieel was formed of iron bars, upon 
wj»iA the coated wire was wrai^ed, or 
i^und, in order to form the communication 
^ith the galvanic. batteries, or cylinders of 
alter]giate,£iuc and copper; and that this 
;vheel revolved within the periphery of a 
filled circle^ also magnetized, and having on 
)ts inner surface certain points at which the 
joints or poles of attraction and repulsion 
were established. Somehow or other, I had 
farmed the idea, that the space between the 
outer Surface of the revolving wheel, and the 
iuuer -surface of the fixed circle, was of nc- 
beasity ^eeedingly minute, so that in fact 
they did all but toueh ; and I concaved that 
it woul^ he^ impossible to construct large 
mai^Vinery with such nicety of adjustment 
as to effect and retain this close proximity, 
without the danger of coming into actual 
contact*' Bat I find that the space between 
is ample to allow of any reasonable play ; 
«▼«& in the small maehines, with the com- 
paratively trifling degree of power employed, 
at Isifuil a' quarter of an inch ; and with the 
iiiere«se>of power, it may doubtless be en- 
lafe:ged« 

I The last n»dbane constructed by Mr. 
fDarraoport occupies a surftice of about 18 
ihohes -s^^oare, that is, 18 inches on each 
side, and ecmsists merely of a platform, 
havib^ upon- it «n iron circular frame, with 
sm «rch extending from side to side above 
ft, « sfHudle in the centre playing in this 
Wfch at top and in a socket bsiow, and on 
this spindle an incomplete whed, formed of 
two cross pieces of iron, with segments of a 



drole art the< (bur eKtemitieib It U, in (fact, 
a wheels witiifour bimdcs iiti its peFipi^iiy. 
Somchusdreds. of ifeet of isolated, or Qoa^i 
copper we^ are wound arpund Ihe cross 
piecei§> and also round the . ii^d . circular 
frame; the. connection with ihe galvanic 
batter/esr which fq:e. three smjiU cylinders, 
each consisting of. six Cfoncei\tric , tulles' of 
zinc and copper, the outer pne scarcely 
larger than a quad; pot, is, as usual, by 
srnall rods of coppOr. Tlie revolving wheM 
is six inches in diameter, and weighs about 
six pounds. Attitched to thk upr^ht spm- 
dlels a small cog wheels -'which ^uy^ be 
made toiiFork iU ^her- wheels,' ^^ith axies^ 
foi» the purpose =of 'shewtoyhoir -great a 
weight can be raised from thegrousui* 

With the t&iee .batteries aotiDg o^ it, the 
rerolotion of tho wheel was 1,000 times iu a 
miuute ; and these 1,000. revolutions raised 
a weight of 200 lbs. one foot. The first 
machine made by Mr. Davenport, which is 
much smaller and has but one battery, raised 
but 24 lbs. He is confident that with a 
nimiber of batteries, or one very large one 
— say as big as a barrel, there would be 
power enough to drive the largest machinery, 
while the cost of construction would be re- 
duced to a fifth, or perhaps a tenth, and 
that of attendance, fuel, &c., now forming 
so heavy an item in the expenses of steams 
power, would be almost done away with. 
Half a barrel of blue vitriol, and a hogshead 
or two of water, would send- a ship from 
New York to Liverpool; and no accident 
c-ould possibly happen, beyond the breakmg 
of some part of the machmery, which is so 
simple, that any damage could be repaired 
in half a day. Surely it is a great and vastly 
important discovery, and the wildest imagin- 
ation can hardly grasp the wonders in achiev- 
ing which it may, and doubtless will, become 
the instrument. 

TEMPO&ART CAIS600N VOVL STOPPING OUT 

WATER WHILU BEFAIBINO SKA*C0CK4i 

OF 61'EAlf-VBSSSLS« 

(From the NautiniMagatine*) 

The following description of a t3emporary 
caissoon, applied to H. M* steam*ve»s^ Dee, 
for the purpose of exchL«ytf« the. vfA^fer whilst 
one of the sea-cocks was ground ia afresh* 
by Com. W, Ramsay, R. M., displays that 
ingenuity under difficulty, for which our sea- 
men are celebrated :— . . 

In describing a caisson that was used by 
H. M. steam-vessel Dee, under my com- 
mand at Port Royal, in the month of August, 
1835, the simplicily of the details are sue*, 
that it may perhaps be thought by some 
hardly wordhy the attention of the readers of 
the Nautical ; but as all who may have to 
encounter a similar difficulty may not know 
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hov etdly It etn te •HMOmtt !• A nflkieiit 
veatoQ finr giving them. It is nuMtwrj 

fiFBt to tlato, for tfa« information of thcwe 
who are not much acquainted ^aith tha ft- 
tinga of steam-veaaeb, that there are several 
sea*cock8, which, when tamed, admit the 
water throng^ tha bottem <»f the yeatel In* 
various weli-known purpoaes. The most 
oommoa plan la te halve a pipe, miaek oem- 
mnnicatea wkh die tea. Akwt a foot from 
the outade of tiie vesael is the cook, upon 
whieh another pipe is fixed, which conveys 
the water to its destination. New th^ 
cooks, by eenatant use, are bahle to ItA ; 
when this occmn, the water flows in a stream 
into the veasel, and the oi^y remedy to be 
applied is to remove the coek, and what is 
tedmicaily called, giind it in atVesh, and 
then replace it. This is, of eonrse, effected 
without danger when the Teasel is in dock, 
but it is evident, that if attempted when she 
is afloat, without some method (^ preventing 
the water rushing in, if the pipe inside can'> 
not be stopped, which would be very doubt- 
ful, the vessel woidd iUl with water. 

This being premised, it may be now stated, 
that the sea-cock on the larboard side of 
H. M. steam^veasd Dee was found to be 
leaking very much. It waa considered that 
taking off the cock, and trostiBg to being 
able to stop the pipe from inside would be 
dangerous, besides the difficulty, perhaps 
impossibility, of putting the cock on agun 
when reground, with such a rush of water 
as it is evident would take place. As there 
are no locks at Port Royal, the only plan 
was to stop the aperture (by which the 
water enters the Teasel) outside, until the 
necgraary repairs were completed. 

l^e vessel was first given as great a heel 
as possible to starboard, by which the hole 
to be stopped was brought vrithin four feet 
of the water's edge ; next, having procured 
several feet of two inch fir plank, a box was 
made which had three sides, and a bottom, 
of the following dimensions : the back was 
five feet deep by four broad, the sides three 
feet broad, the bottom of eourse extending 
ft«m;the back to Ihe ends of the sides. 
The vray in which it was rendered water* 
tight waa tiiia : two folds of rery tUck fear- 
nought boiled in a mixture of InaQow and 
tar, was placed between each joining of the 
plaikks, and the whole was kept together by 
the means of iron bolts, which were driven 
quits throngh^ 

Now« it was necessary to 4>btajn the exaet 
curve of the vessel's bottom, that the sidea 
of the caisBooa aoight be cut to answer to 
it. This was effected by means of o hmg 
stripe of lead, ^idiioh waa forced during a 
calm against the Tessel's bottom. The 
cvurve b«ng thu obtained, ^e aldea and 



bottom of the caisMM wei« «tt i» tiicb' 
inwper shapes; small grooves »i>or» eirt In 
tiieir edges, and four foMa of foomooght, 
prepared as above, were mailed On. Iho 
nails were driven along Uie grooves, to that 
when the caiison came to be pr e os e d agadist 
tiie vessel's bottom, there i«i%l^ ^ *>*^^^^ 
to prevent a good fit. iW* lat^pe cliettts 
were then naii^ upon the vete^'s-idde, dn 
the exact spot that th^ top of tfio (SaHsoon 
would be, so that once forced down 'into -Ha 
place, it could not rise again. As near Hie 
surface of the water as pos£ffl$le, t#^ «&ong 
screw eye-bolts were fixed to -th^ i^ess^d^s 
side, through which lashings irere itcv^, and 
a tackle got an ready. 

The caissoon vras now put o>ver, -ftMcd 
down under the cleats mentioned aUov^,' fho 
laahings encompassed it, wMeh wei^ hauled 
tight by the tackle, by wMch moans tiie 
caissoon was forced agahist the yeasid. A 
small pump that had been prepared before, 
was then placed in it, by the aid 4f whkl^, 
and bailing, tdB the water was got Q«t of the 
caissoon in about ten minutes, after whieh 
one man occasionally bailing kept it quite ^. 
Haying this to work in, the aperture WA soon 
seovred, the cock taken offand ground afresh. 
When tiiat was finfathed and putf m i^gmn, 
the caissoon, which had been allowed to fiR 
with water vras pumped oiit, the lead -and 
plank had been nailed on to keep the wsEter 
out, of the ship was taken off, aifd the whote 
bu^ess was finished without the sfighfest 
stop, impediment, or difficulty j in about fort^ 
-eight hours. 

STEBKING FROM THE BOW, THE TBBSir 
RBBCEDT FOB STBAM-BOAT ACCWIBk^. ' ' 

Sir, — ^The late serious steam-boat accfdoit 
on the river Thames, I mean the encohAMi^' 
of the Monarch and the Apollo, appear^ \p 
claim the attention of persons who hayo'lural 
opportunities of con8i(£sring such tilings ifj^' 
of suggesting practical remeifies. • "T^ 

In the United States of America ($V^' 
steam-boat has the steersman placed so W' 
forward in the vessel that he caA ff»B^ 
distinguish, even at nighty any velrsefwhl^' 
is meeting him, or any boat or dth^^M^ 
Steele ^^ch lies in his course. Thk i^ttty 
of this method of steering any tesstil nibYiiig 
so fast as a steam-boat in a crowded rfve^ 
even in day-time, need scarcely bo hikfeted 
upon. But when the darkness 0? flS^btll 
superadded, its advantages becdml^p^s' 
obvious, and the plan im^t ^t(^ 
adopted in every boiat navigatfl« —^ — . 

"&. praetica nothing can h^ mh tih^^ 
than the Americim mode 6f '^(^^brik^^ Th^ 
tiller is generally shipped t^itt Wt ru^fi^ 
in order to leave the quarter-deck ^pSie fi^ 
for the passengers. The tOler^ropes are 
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tiieA led, through hlocl^s, on tiie quarter, 
and along smail trunks, to the foremost part 
of the vea«el, where they are again rove 
through blocks, aud made to pass round the 
barrel of an ordinary steering-wheel, whleh 
being raised on a platform, to the height of 
10 or 12 feet above the deck, and not far 
frpm the bows of the ship, the helnuonan 
can distinctly see objects before him, and by 
the proper mev^aaents of the whed really 
iivoid them. 

It h^ been objected to this adaptation of 
the steering process that the we%ht and 
friction of tiie ropes would be so great that 
tine proper degree of celerity of moveanent 
could not be commanded. But I hare my- 
self often, and with the greatest ease, steered 
boats as large as any of ours on the Missis- 
sippa and jsewhere, and I know that in 
other respects there exists no technical dif- 
ficulties in the way of its universal adoption. 

It is well known to professionel men that 
oiUy one person can steer a ship properly in 
s\n intrieate navigation ; and even those who 
are not bred to the sea will understand that 
when a vessel going at the rate of many miles 
an hour is threading her way amongst shoals 
and boats, and numberless vessels, some 
meeting her, some crossing her, and some 
going in the same direction, there ought to 
be the most immediate communication be- 
tween the sense of sight which is to dis- 
tinguish thfse objects, fiie practised intellect 
which is to decide what is proper to be done, 
and the hand by which the regulating im- 
pulse is to be given to the guiding power. 
In other and plainer words, the hdmsman 
ought to see what he is about, and not to 
act by the command of another. 

In America the pilot himself is always at 
the wheel, and being raised up in the man- 
ner X have described, in the bow of the ves- 
sel, he can distinguish every obstacle, and 
know at once how best to steer clear of it. 

With us the matter is very different. The 
helmsman is fixed in the worst position pos- 
s^ht at ttie very stemmost part of the ves- 
s^, where he can see nothing — 1st, owing 
ta the want of elevation ; 2d, to the inter- 
vention of the masts and the chimney ; 3d, 
to tha|i of the crowds of passengers and 
their carriages and luggage; and, 4th, to 
his being at the whole length of the ship 
further from the object to be avoided. To 
r^^^th^ ii^nyenience what is done by 
u&l TtWi^ V}i\pt P^^9^ himself pn the top 
^tp^Vf^^'^^* the captajjn on the other 
—both paii positions for seeing directly 
ahead. Oi^X one of them ought to call out 
to the steersman wluit to do ; but, as the 
respont^ility i^ shared by both, each of 
thpm does |^ practice interfere, ai^ I have 
ofteen indeed heard contradictory orders 



givsn by thean mpeetl^rely, while the be* 
wildered helmsman knew not which way to 
tarn the whed. All this is bad enough in 
day-time, but I need not say how the con- 
fiunon is worse eonfotmded when it is dark, 
and when it is blowing' and raining, and 
when several men have to be stationed along 
the deck to pass the word, as it is called, 
from the pilot to the helmsman, especially 
when the noise and bustie amongst tiie pas- 
sengers hunting for their carpet-bags, in- 
crease the ^ffictilty. My wonder accord- 
ingly has much mora often been exeited 
how these vessels get on at all, iium that oc- 
sasional accidents shoidd occur. 

I must add, that when the remedy is so 
idmple, so cheap, and when it has been so 
extensively tried and found effective, it is 
altogether inexcusable in those who have 
the power to regulate such things that this 
plan has not been universally adopted in our 
river boats. I have taken the liberty re- 
peatedly to endeavour by letters, by personal 
renionstrance, and by publications in the 
scientific journals of the day, to rouse the 
steam oompanies and captains to the im- 
portance of this pcnnt, but hitherto in vain. 
I venture now to hope that you will take 
it up, and assist me with your powerfiil pen 
in obliging those who have so many Uves, 
and so much valuable property under their 
charge, to adopt at least one very obvious 
means of adding to the safety of their beats. 
It is indeed ridiculous to ^ink, that while 
every method which ingenuity or skill can 
devise for adding to the speed, beauty, or 
comfort of these vesselsi, is at once eagerly 
adopted, a mode of securing their safety 
which ample experience has shown to be 
most efficacious should be treated with ne- 



The only objection 1 have ever hefu*d 
urged against this plan of steering is, that 
when the vessel left the river and entered a 
rough sea, the steersman would be needlessly 
exposed in the bow, and that, in point of 
practice, he would be better if placed abaft, 
in the usual situation, than so far forwards 
In answer to this, it need only be said that 
nothing could be easier than to have another 
wheel and tiller ropes, fitted in the ordinary 
way, but the tiller not shipped till required^ 
at which time the tiller used for the wheel in 
the bows might be unshipped or the ends 
of the tiller ropea. cast off. In short, I think 
you will take my word for it that, tpobiiicatty 
considered, noising can be mare skn{ile tiian 
this device, whidi, by placing Uie whole 
power ef guiding^ the steam-vessel hi the 
hands 6f the polot (or d a man who stands 
by his sicfe), wiU not only essentially add to 
her safety, and that of all the other boats 
on the river, but enaUe her sp^d to be 
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greatly accelerated without incurriiig nearly 
80 much risk ag at present. 

I shall only farther remark, that I can- 
not help thinking that when lives are lost, 
or property destroyed on these occasions, a 
very serious responsibility falls on thow 
who, having the means in their hands, stop 
stioft Mk the QRt&t of their vessels, in apply- 
ing those methods of security which they, or 
^ose who have attended to the suhject, 
know to be lilghly coudaoive to that object. 

I remain your obedient humble servant, 
Ba&u« Hall, Captain B. N. 

Dunfflasf, Sept. 9. — Ttmm. 

[A striking illustration of the evil conse- 
quences of the existing state of things, will be 
found in the evidence given by the mate of 
the Monarch, who was at the wheel on the 
night of its collision with the ApoUc, at a 
late inquest oi the body of one of the suf- 
ferers. He says, *'his business was not to 
keep a look out, but to attend to the orders 
of the captain and pilot * *. It was his 
duty to obey the orders he received, and not 
to ask the reason of them." — Ed.M.M.] 



NOTES AND NOTICES. 

Bridffe or Tunnel ffom Dover to Calais.— ^Ir. W. 
Coppett, an English engineer, is now on his road to 
Paris to lay Ijefore the French government a project 
for constructing a passage to cross dryshod from 
Calais to Dover. He at Havre explained his plan 
to the public. Mr. Coppett asks of France only one 
milliurd, aud as much from England. ^Vith this 
trifling sum, he will malce cones like those em- 
ployed at Cherbourg between fifty and sixty years 
ago. If the government does not approve of this 
system, he hu in his pocket three or four others. 
For instance, he will make a tunnel under the sea 
fh)m Dover to Calais, introducing firom one end to 
the other ca8t.iron pipes 18 feet in diameter. This 
last mode of comrannication, according to Mr. Cop. 
pett, would cost only one milliard, to be paid in 
equal portions by both countries. — Dailp Paper. 

PilteriHg Machines and Infernal Machines. — ^A 
Frenchman, of the name of AUeume, has lately 
got into a pretty scrape by the ignorance of the 
Belgian police upon scientific matters. It ap- 
pears that he invented a machine for filtering and 
clarifying water, which he took with him from Paris 
to Brussels for the purpose of procuring a patent. 
The police, however, mistalung his filtering, for an 
infernal machine, he was arrested and thrown into 
prison, as a conspirator either against the French 
or Belgian king. After a confinement of two months, 
he was acquitted, but interdicted from France, and 
ordered on board a vessel for England, where he ar- 
rived without money or friends. The Lord Mayor, 
to whom his case was made known, a few days ago, 
recommended him to represent his case to King 
Leopold, now in England. 



Puloerized Cork Beds.-^'Wm it be belifcv«d, that 
a mattrass made of this material, weighing only 
96 lbs., cannot be snnk by the weight of sewn men ? 
And that one or two persona nright float on it in the 
midst ot the ocean with as great secnrity fnm 
drowning as if on board ship ? Yet such is the ftct, 
as demonstrated by experiment. The beds, cosh- 
ions, &c. made of this material are men elastic, 
soft, and comfortable than those of the best hair, 
and never become vasdUd,^^Nw9mi»'' " 

The Circular Cu^— Most persons remo^ber thdr 
e, when chfldren, at the great lengtlaif tboog 



suf^ad-fimB a small pwee o^^telter^lMH '^"^ 
or, as it is technically called, ^Sbe i£cmar cut." 
The wonder was worked up Inie a ^le, for Dido 
was sakl to have obtained the ground on wUch 
Carthage stood, by bargaining for as moch as a 
buirs hide would enclose, and then catting the hide 
into thongs, so as to take in a space far larger than 
the seller expected. This story has gone the ronad 
of the world. A friend of ours was inftmoaed in 
Persia, that the English obtained poaaesaion of 
Calcutta by the very same stratagem ; the Chfaicse 
tell the story of one of their emperors ; and the 
North American Indians believe that this waa oae 
of the countless artifices by which the white mea 
deceived their brethren. — Athen^um. 

Galoatuc Telegraph. — ^The mode of making faw 
stantaueous communications by galvanic power has 
beeu put to the most decided test on tltoe I^ondon 
and Birmingham Railway, under the direction of 
Professor Whetstone and Mr. Stephcnadn, the en- 
gineer. Four copper wires, acted upon at each end 
of the line at pleasure, by the agency of very simple 
galvanic communicators, have been laid down aa 
the line of the railroad to the extent of 25 miles. 
They are enclosed in a strong covering of hemp, 
and each terminus is attached to a diagram, on 
which the twenty-four letters of the alphabet are 
engraved, in relative positions, with whidi the wires 
.commimicate, by the aid of moveable keys, and in- 
dicate the terms of the commuuicatiou. The gen- 
tlemen to whom we have roferred, we fRdlCTe, are 
fully satisfied that communications to alm«st any 
extent may thus be made instantaneously by the 
agency of galvanism. — True Sun. 

Gigantic Road Scraper. — A machine has just been 
introduced for scraping macadamized roa6§^ and is 
now in iise in Hyde Park, where it appears to do its 
work much more effectually, and in much leaa time, 
than the large hoe hitherto used for this purpose. 
The main objections to it are its weight, and that it 
appears to be only applicable to roads in good aider, 
having a perfectly even surface. Jform'ny Mtrald. 

Steam Navigation of the Jumna — AiiSc.— The 
Agra Ukhbar of February states, that a WMunt 
had been determined op by the snnreine govtfn- 
ment, which was calculated to give Uni^ulat ta Oe 
already fkst advancing prosperity of Agra, i 
permanent steam navigation of the Jumna, 
a view to that object, three iron steam-h— 1% aCtte 
utmost possible buoyancy, had been ordeKd flwm 
Maudeslay and Co., and would prol>ably witUi a 
year be plying on the Jumna. It w added, that ftisa 
with the presence of the two boards now at illafci 
bad, and the influx of small capitaliat a, wil l gh« to 
Agra an European popntflttoA, aaJ j ftnUy nnsBr- 
passed by those of any city in the Moftnatt. OOer 
measures £Dr the Improvement of loeal trade had 
to the 



been submitted i 

the erection of wharfs, marking the chaonel of the 

Jumna, &c. 
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ettrick's improved m^^riner's 
steering compass. 

Sir, — It always appeared sturprising to 
me that the needle of the mariner's ster- 
ing qompass should be placed upon the 
card according to the cardinal points, 
whereby an error of many degrees, nay, 
some points, would be caused in the 
course of a vessel, if an allowance were 
not made for the. ms|gnetical variation 
by the commander, in 'layin|^ down his 
course, or by the helmsman m steering ; 
the latter of which must be liable to 
serious errors, not only because the per- 
son at the helm in merchantmen is ge- 
nerally an extremely ignorant man, but 
also because the points do not fall in 
with the degrees. It was a long time 
before I could satisfy myself that it was 
the universal practice with nautical men 
to have their cards placed as here stated ; 
but upon inquiry, I find it general, not 
onlv in merchant vessels, but also in her 
Majesty's Navy ; nor am I aware that it 
has been proposed to place them other- 
wise : probably the reason may be, that 
the variatio^ is not stationary, and that 
it is not only altering annually, but is 
also different at different parts of the 
world, which would cause continual al- 
terations of the card in respect to the 
needle; and according to the present 
method of fixing, it would be impossible. 
I propose, therefore, either to cut two 
circular grooves the length of the ex- 
treme variations of the compass in the 
card near to the division upon the outer 
edge and concentric with it, and fasten 
the card upon the needle by two brass 
screws, so as to allow of a free adjust- 
ment, or else by two light brass clamps 
with screws as shown in fig. l,wliich me- 
thod I prefer to the former one, because 
the card is not weakened by any holes. 

It may be remarked, that the card is 
very securely fastened upon the needle 
by screwing down the agate cap tight, 
and that thfs only use of the lead clenches 
as at present used, or the brass clamps 
which are proposed to be used in lieu 
thereof, are merely for keeping down the 
outer edge or divisions close upon the 
needle, ^hich would otherwise rise up 
and cause great errors in reading off the 
degrees or pointa upon the card. This 
end is thoroughly accomplished by the 
clamps a of ^. I, which are fasten- 
ed to the needle N N' by the two 
screws or clenches^as shown at a in 
fig. 2. To draw the ooints C CT of 



the clamps upon the card x a/ ia fig. 
1, there are two screws b I/j which may 
be turned by hand, and are inserted into 
the under side of the clamps, and press 
against the needle N N'. It can scarcely 
be objected to these clamps[» that their 
weifi^ht will preclude their general in- 
troduction, ymen it is stated, ths^ trith 
the clamps, their tightening screws need 
not weign more than one-twentieth part 
of the weight of the needle with its card 
and cap. It may now be stated, that it 
is not proposed to correct the whole va- 
riation of the compass by this addition 
of two clamps, but merely the annual 
one, and that the local variation would 
be much better done by moving the line 
of direction upon the compass-box, called 
the "Lubber's Point" by mariners ; which 
would answer the same purpose as mov- 
ing the needle. This can be effected 
in a very simple manner, by merely ap- 
plying a piece of sheet brass on the in- 
side of the brass compass-box, and put- 
ting another piece on the outside of it ; 
the two being secured together by two 
sliding screws, which work freely in long 
slits or grooves made in the side of the 
box (fig. 3) parallel to the upper edge of 
it. The inner, or first-mentioned piece of 
sheet brass, has "Lubber's Poinf ' drawn 
upon it, and the outer piece of sheet brass, 
a line or Nonius engraved upon it, 
which, by applying close to a graduated 
segment of a cirde of forty or fifty de- 
grees, admits of great accuracy in the 
adjustment of "Lubber's Point.'* In 
the steering compass card now described, 
there is no tangent screw for accurately 
adjusting the Nonius, though there would 
be very little difficulty in admng one, which 
would be a considerable improvement; 
because the Nonius would be retained by 
it in the place where it ^as set, without 
any tightening of the nuts.* As stated 
before, I propose to place the needle 
upon the card according to the variation 
at some particular place of note, as 
Greenwich Observatory, and that as 
soon as the mariner finds any deviation 
from that variation, by his azimuth com- 
pass, then to correct it by the "Lubber's 
Point," As an additional weight has 
been laid upon the needle by this altera- 
tion, I thought that it might be possible 
to lighten it, and still retain the same 
quantity of directive power. It appear- 
ed to me, that as the magnetism does 

* Since this paper was written, a tangent screw 
boibeen added. 
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not circulate from pole to pole as for- 
merly supposed, but is merely stationary 
at, or near, the ends or poles, that there 
could be no objection to the removal of 
psrt of the metal near the middle parts, 
only leaving sufficient near the poles, 
as three-fourths of an inch, or one inch 
as shown in fig. 4. It must be remarked, 
that this form is highly objectionable, if 
the magnetic fluid is distributed in the 
needle, as supposed by some. The 
greatest objection that I conceive can be 
made to a removal of part of the metal, 
is the liability of the magnets having a 
multiplicity of poles ; but, by trial I do 
not find it to be so, and therefore it 
ought not to militate against the intro* 
duction of such form. 

The metal might be removed from the 
middle parts of the needle, or from the 
outer edge, though probably it would be 
the best to take off equal quantities from 
both, as in fig. 5. 

Whilst I am speaking of the forms of 
compass needles, it may not be amiss to 
mention one with wires or rods. Which 
would answer extremely well for the 
steering compass ; a b, and c d (fig. 6.), 
two steel wires passed through the brass 
cap 07 y, which is circular, as the present 
form, except the lower part of it, which 
is square, through which the steel rods 
are passed, and secured by screws, soft 
soder or otherwise. By this form, the 
rods are not pierced or damaged to form 
the centre of suspension. 

As it is desirable to do away with all 

P)ssible sources of error to the mariner, 
would suggest that an error might be 
committed by the helmsman in respect 
of the cardinal points, in reading off the 
the course, and that this liability of error 
niight be avoided by colouring the points 
upon the card after the following man- 
ner- Because the cardinal points have 
a more conspicuous appearance than the 
intermediate ones, north-west and north- 
east, south-west and south-east, I pro- 
pose, to mark the latter in preference to 
the former, and I consider that yellow, 
brown, red and green, would answer as 
wella§ any of the colours, because they 
ckh1)e distinguished from each other by 
candle light; In conceding this, I beg 
to say, that sis it is proposed to put the 
needle ixgoii the card so as to adjust it 
for the variation, it will be necessary, not 
only to have the card accurately ba- 
lanced, after the needle is fixed or 
clenched upon it, but also to balance the 



needle after bfcin^ niagnetised befote the 
card is applied ; for if that is not strictly 
attended to, the card will dip in d^erent 
positions of the needle with respect to 
the cardinal points of the card. It is 
also to be remarked, that the same thing 
must be attended to in the case of the 
compass-box, with respect to the two 
plates of brass for adjusting '* Lubber's 
Point." It might easily be corrected by 
applying a piece of brass on the light 
side of the box, which might be made 
adjustable, to or from the aites of the 
box by screws ; but a more simple me- 
thod would be to make the adjustment 
at once by the screw proposed to be ap- 
plied for moving the plates of ** Lubber's 
Point", as in fig. 7, where a b represents 
a stud in the sHding plate of " Lubber's 
Point," and c d & stud in the compass- 
box, and iv y, the screw with a heavy 
handle B. Ine screw is double, and has 
a right and left-handed thread. 

W. Ettrick. 

STEAM VOYAGE UP THE NIGER. 

There is an old Spanish saying, ^Time 
and I against any two," which was a 
prodigious favourite vrith Sir Walter 
Scott. Old Chrpnos is undoubtedly a 
most potent auxiliary, but there are 
another " two," which, when united, are 
capable of effecting no small wonders 
with very little assistance from " him 
of the scythe and hour-glass :" — to wit, 
British enterprise and the power of 
steam. One of the latest proofs of this 
position is afforded by the work which 
has Just appeared, devoted to a narrative 
of the last expedition into the interior 
of Africa;* an expedition undertaken by 
a company of private merchants, the 
moment that the true course of the mys- 
terious Niger became known to the 
world by the perseverance and good for- 
tune of Richard Lander, and carried into 
effect by means of vessels propelled by 
steam, and one of them composed en- 
tirely of iron. Time works many mar- 
vels, doubtless, but he was an unim- 
portant agent in this affair, since two or 
three years only passjed by, from the dis- 
covery of the mouth of the Niger, ere 
our adventurers, aided by the mighty 

* Narrative of au Expedltton into tlie interior of 
AfHca, by the t\y&t Nfeer, In tlie atftam vetwli 
Qootra and Alburkah, in 183% 1838, and 1834. By 
Macgregor LaU^ and B. A. K. Oldfield, surviving 
oAeera of tha Ezpedltloti. tn $wo volumefi Lon- 
«too, IW7, Bentley, 8vo, pp. 467, 465.. 
D D 2 
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nie^ fiteam, whose aid they invoked, 
1 penetrated into the bowels of a land 
whicn had never before, since the world 
began, witnessed the presence of a white 
man, — ^had subjugated to commerce the 
mighty stream whose waters had never 
borne on their bosom a single messenger 
of civilisation ; and (to descend from the 
heroics) had bartered away Manchester 
calicoes and Sheffield cutlerv for ele- 
phants' teeth and palm oil, in kingdoms, 
the knowledge of whose existence was 
but a thing of yesterday! 

The expedition, which was fitted out 
from Liverpool, in 1832, in all its chief 
objects proved a total failure. One grand 
cause of this was, that excessive mor- 
tality, among the Europeans, which 
threatens to prove an insuperable barrier 
to the progress of O^jhite) civilisation in 
Afnca. The crews of the two steamers, 
the Quorra and the Alburkah, consisted, 
at the starting of the expedition, of forty 
individuals, ^1 men in the very prime of 
life and strength : when it returned, three 
years only afterwards, the only survivors 
were /our out of the forty! Lander 
himself, after escaping the pestilence, 
to which he had some reason to think 
he had become seasoned, fell beneath 
the blow of the assassin: of the rest, 
some were pcHsoned, but the great 
majority were laid low by the horrible 
fever of the coast, which, as if to warn 
them from the inhospitable shores of 
*' the white man's grave," attacked them 
with the utmost fury on their very first 
arrival. Notwithstanding the ravages of 
death, however, the survivors persisted 
in the expedition, and succeeded in na- 
vigating the Niger as far up as the city 
of Rabbah, situated in a populous coun- 
try in the very interior of the continent. 
Although successful in thus demonstra- 
ting that the great and untried difficul- 
ties of the nautical part of the task were 
not insurmountable, the expedition was 
nevertheless quite a failure in a mercan- 
tile point of view ; it was expected that 
-it would lead the way in opening a new 
and extensive market for the manufac- 
tures of Great Britain, and that in the 
process, the originators of the plan would 
inevitably amass a large fortune. The re- 
verse, it appears, has proved the case ; 
we are led to beheve that the result of 
the experiment has been a heavy pecu- 
niary loss, and that, whatever may be the 
ultimate prospects of British commerce 
on the banks of the Niger, the present 



expedition, has been to all concerned a 
disastrous one in every respect. Tho 
name of Africa is but too often the pre- 
lude to tales of misery and misfortune ! 

The " Narrative" of the voyage is 
composed of the separate journals of the 
only two officers of the expedition who 
reached their native country alive. Mr. 
Macgregor Laird, who was one of the 
original promoters of the enterprise, and 
had a pecuniary interest in its success, 
became, partly through the vacancies 
caused by death, one of the most active 
conductors of its fortunes : Mr. Oldfield 
was at first the junior, and very soon the 
only surgeon, and was likewise com- 
pelled by circumstances to take a very 
active part in the general det^ls of the 
expedition. Mr. Oldfield's journal is 
by far the longer of the two, and em- 
braces, perhaps, the greater niunber of 
points of interest. There is a striking 
family likeness, however, in all books of 
travels in Africa, and the journals of 
these gentlemen will not prove an ex- 
ception. So far as they are occupied 
with the mere names of the barbarous 
villages lining the banks of the Niger, 
they can hardly be expected to prove of 
any considerable interest to the reader, or 
to convey any very valuable information. 
This kind of matter, forms unfortunately 
a large proportion of the whole : while the 
ever recurring accounts of the progress 
of disease and death among the wmtes, 
and of the horrid barbarities and wretch- 
ed superstitions of the natives, combine 
to cast an aspect of the deepest gloom 
over a considerable section of the work. 
Nevertheless, all this shade is not entirely 
unrelieved by light ; we catch a glimpse 
now and then of some of the manners 
and customs of the country, which are 
not quite so revolting to the feehnge as 
their treacherous poisonings, or - their 
more open human sacrifices. It is pleas- 
ing to get a glance at the domestic life 
even of " the untutored African," and 
not always unprofitable to pay some at- 
tention to the " arts and manufactures" 
practised among the rudest and most un- 
polished of mankind. Unluckily, most 
travellers are not much in the way, and 
still less in the habit, of gratifying this 
kind of curiosity, and it is found much 
easier to swell out a volume with long 
details of the endless and pointless court 
ceremonies, or ridiculous mummeries of 
some black potentate or priest, than to 
paint the peculiarities of a cotintry, its 
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people and productions, with the preci- 
sion, the fidelity, the truth of old Dam- 
pier. We are afraid Mr. Oldfield is 
hardly an exception to the rule : the 
mass of his matter is of the regular 
staple, and so similar to that of manjr of 
his predecessors, that the reader might 
easily fall into the belief that he had be- 
fore him a volume of Clapperton or 
Lander. His information on interior 
subjects is extremely scanty, and what 
there is, is not of the best quality. The 
talent for observation is probaoly one 
not very easily acquired, nor is it every 
one who sets out with the predetermina- 
tion to see everything worth seeing, and 
note everything worth noting that wiU 
effect his object. Mr. Oldfield appears 
not to be of the number of the gifted 
few. The following specimen, will, we 
think, be sufficient to bear out our 
opinion: the reflection we have taken the 
liberty to mark with italics is certainly 
remarkable for its profundity. Such as 
it is, this extract embodies a consider- 
able cantle of the information afforded 
by Mr. O. on the state of the useful arts 
in the interior of Africa. ITie scene is 
at £gga, a town of some importance; 
after a notice of a visit to the market- 
place, he goes on to observe — 

** From the market I went to several yards 
and dye houses. In most of the dye-yards 
there were nine large pots, four feet by three, 
with larger ones stuck in the ground. The 
principle articles employed to obtain the dye 
. were trona, and the bark of a tree resem- 
bling the cortis cinchorf and indigo in its nia- 
turalstate. The indigo appeared of a supe- 
rior quality ; and no doubt, if these people 
possessed better means , they might Jn w^ the 
art 6f dyein§ to much greater perfection. 
The sides of teveral of the vessels were per- 
forated wHh holes to allow the liquor to run 
eff ;. and in the yard were tobes, cloths, and 
leather, . undergoing tiie process of dyeing. 
The glMied appearance on the tobes, which 
.haTe A coppery colour, is produced by rol- 
. lers of wood pressed on them. On one 
• side of the yard spinning and weaving were 
going forward, the spinning walk being thirty 
y^rds long. The process of weaving is si- 
milar to what I have before observed in 
Africa : it is conducted by one man, who 
has an instrument something like our shut- 
tle, which he runs through the threads per- 
peuiKcularly, instead of hori2ontally, as is 
the case with our weavers. The widths are 
not more than three or four inches. Their 
cotton is ezceedinglyfine, but I beHeve there 
is little of it cultivated. * * * * At a 
jdiort difitsnce from the MftUam's; I heard 



some smiths at work, and took an opporta- 
nity as T passed of inspecting the forge. 
There were two fires, with a wall about four 
feet high. The fires were placed on the in- 
ner side of the wall, while a boy was working 
two goats' skins sewed togetiier, one end 
terminating in a point. TbSA ri^de substi- 
tute for bellows was inserted in an aperture 
in the wall which led to the fire, and was 
worked by a little boy, who appeared to 
imderstand his office very well. There were 
two smiths at work making axes, iron braces, 
and nails for canoes 1 Their hammers were 
large pieces of iron, while stones supplied 
the place of anvils, and charcoal was used 
for the fire. I also visited a manufactory 
where upwards of twdve persons were em- 
ployed in making wooden spoons.'^-^vol. ii, 
page 112. 

Mr. Laird, like his colleague, pays lit- 
tle attention to matters not immemately 
connected with the object of the expe- 
dition, but it may not be irrevalent to 
quote a passage or two from his depart- 
ment, relating to a subject which has 
heretofore been noticed in our pages, — 
the " free negro colony of liberia," an 
establishment set on foot by the Ame- 
ricans with a view of perpetuating the 
system of slavery in their land of perfect 
freedom, by " draining oflf" the super- 
abimdant "free coloured population," 
and so preserving their /^roperfy from the 
contamination of contact with men of 
their own hue in a state of liberty (if a 
state of unceasing contumely and perse- 
cution can so be called). * It may be 
recollected, that the Americans carried 
their philanthropy to such a height, 
that a year or two ago they actually sent 
a sort of missionary to England to solicit 
subscriptions in aid of theiir righteous 
cause, and amonjy^ the many false repre- 
senLations by which the honourable gen- 
tleman, entrusted with the mission, en- 
deavoured to get his fingers into the 
pockets of John Bull, was one to the 
effect that Liberia was in the most 
flourishing possible condition, and had 
already done wonders in civilising the 
barbarous natives in its neighbournood. 
According to his statements, if th,ey had 
but money enough, the Liberians would 
soon ci^Hilise Africa from one end to the 
other 1 Let us see what an unprejudiced 
observer has to say as to the system pur- 
sued in peopling the colony, and tlie 
much-vaunted efforts of its inhabitants 
for the regeneration of their native coun- 
try,— as the American slave-owner de- 
lights tg call it, albeit, all the Liberian 
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*• It may be said that free negroes are not 
fbrced to go to Liberia, and, perhaps actual 
force may not have been, and may not be, 
resorted to ; — but what is the case ? First, 
ttieir lives are rendered miserable by a con- 
tinued series of petty oppressionSi and then, 
Liberia is held out to them as a sort of pa- 
mdhe of plenty and freedom, where no white 
man is to be allowed to tyrannise or op- 
press. An intelligent mulatto said to me 
on my questioning him on the subject, * it 
was not exactly kidnapping, but we were 
inveigled away under fedse pretences.' 

" As to civilising Africa by means of 
Liberia, It is well known, that from the time 
the colony was first established it was con- 
stantly at war with the natives, until their 
partial extermination left the strangers in 
peaceable possession. It is true, they assert 
that they bought the ground with the right 
of extension ; but this only adds hypocrisy 
to cruelty. 

" As to the eommercial tltuation of the 
eolony, the Americans have certainly not 
shown th^ usual acuteness in the choice of 
natuml advantages : instead of fixing their 
head quarters at the mouth of some con- 
siderable river, they have taken possession 
of the most unhealthy and sterile part of 
the coast, with no inlet into the interior ; 
the ecmsequence of which is, that th^ are 
dependent on the uncivilized negroes on the 
Grain coast for their supplies of food. It ap- 
pears questionable whetiier ) iberia will ever 
raise food sufficient for a very moderate po- 
pulation, and it certainly never can export 
any quantity of tropical produce. During 
the time we remained in the river St. Paul, 
our Tessels vrare crowded by respectable 
intelligent mulattoes, aU of whom, with the 
exeeption of the coloured editor of the 
libeiia Gazette, and one or two others in 
• the pay of the sodety by whom they are 
sent from America, complained bitterly of 
the deceit that had been practised towards 
them, and of the privations under which 
they were then suffering. It was often a 
source of regret to me that I had not ac- 
ceded to their wishes, and taken some of 
them on board our vessels, as they were 
fine intelligent men, who would have been 
invaluable to us in the interior.'* — vol. i, 
page 41. 

Such is the Liberia, which, in the 
speeches of the itinerant ambassador of 
davery and intolerance, burst on the de- 
lighted gaze as a perfect picture of Pa- 
radise on earth. What with John Bull's 
better knowledge of the motives of the 
humane originators of the " American 
Colonization Society/' and the reports 



on the actual slate of affairs, of eye-wk- 
nessefi like Mr. Laird^ we are sadly afraid 
that England will never have the hanour 
of another visit from Mr. Elliott Cresson. 
The amount of his collectio&9 would not 
pay for the voyage over 1 

STEAM NAVIGATION TO AMKRIOA 
AND INDIA. 

Sir, — Since my communication which 
you inserted in No. 733, upon the sub- 
lect of eteam navigation to India, I have 
been informed that the " Atalanta" sailed 
again from Bombay on special service, 
with 300 troops on board, on the next 
day but one srfter her arrival at that port ; 
thus proving the excellence of her ma- 
chinery, and the possibility of conti- 
nuousfy working a steam engine for a 
considerable period without injury. It 
places the reasonings of Dr. Lardner on 
this point in a very questionable sliape, 
and edSbrds us humble naechanics some- 
thing like a reasonable hope that the 
passage to New York may be accom- 
plished in (me trip, although Dr. Lard- 
ner has pronounced it to be next to im- 
possible. 

The steam ship called the •* Great 
Western" has arrived in the river Thames 
for the purpose of receiving her engines. 
She was built at Bristol by Mr. Pattison, 
and measures about 1320 tons, old 
tonnage ; when first launched she drew 
eight feet eight inches water abaft, and 
seven feet eight inches water forward ; 
with 600 tons of coals on board, she 
draws eleven feet three inches water in 
the river Thames, or about eleven feet at 
sea, which shows that the displacement 
of the first two feet four inches above 
tbe light water line, is equal to 600 tons, 
and as she may be safely put down to fif- 
teen feet water, the next four feet will 
displace, at least, 1200 tons more, making 
her total displacement 1800 tons at the 
least, which may be thus distributed : 500 
tons for machinery, 800 tons for fuel, 
and the remaining 500 tons for additional 
stores, merchandise and passengers. She 
has now the greater part of her stores 
on board, as cables, anchors, scdls, &c. 
which of course leaves nearly the whole 
500 tons for merchandise and passengers. 

She is fitting up in a very commo- 
dious maimer for the convenience of 
passengers. The saloon will be very 
lofty and airy, and the state rooms (sleep- 
ing cabins) are large and convenient. 
The paddle or main beams are formed 
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of four pieces of timber^ eaeh twetve or 
thirteen indies square^ confined toge- 
ther at the end8> and separated to tiie 
distance of six or seven inches in the 
middle of their length on the same princi- 
ple as the bow beams of Mr. Smart. 

Her size, when seen by herself, does 
not ai^ear so great as it really is, and it 
is only when on board, or seen alongside 
other vessels, whose size is known, that 
her magnitude is appreciated. She is 
nearly as long as the large steam vessel 
"Victoria," now building in the river 
Thames, but is not so wide, nor so deep 
as that ship. 

The East Indian Government have 
purchased another steam ship, the 
" Waterford," to send out to India. It 
is said that she is to be called the 
** Semiramis." It is n^itter of regret, 
that a vessel expressly built for the con- 
veyance of merchandise should have been 
purchased for this purpose; — it is not 
giving the trial of steam communication 
with India a fair chance. For, although 
well adapted for the purpose for which 
she was built, she is evidently not suit- 
able for a steam frigate or a packet. One 
would have thought, that with the prac- 
tical experience which the East India 
Company must possess, as to the rapid 
destruction of timber from the eflfects 
of climate, &c. in their Indian Posses- 
sions, they would have selected a ves- 
sel built with the most durable mate- 
rials to send out, and not one in which 
red pine is so largely used as in the 
" Waterford." 

Advices have been received from the 
" Berenice" (the last steamer dispatched 
by the Hon. East India Company) from 
which it tippears that her progress has 
been more rapid than that of the " Ata- 
lanta" during the same part of the vo- 
yage. 

I am, Sir, yours, &c. 

George Baylsy. 

Loudon, September U, 1837. 

HINTS FOB NEW MANUFACTURES — 
LAY FIGURES, STEEL VIOLIN BOWS, 
LOCOMOTIVE ENGINE CHIMNEYS, 
AND SPARK-ARRESTERS. 

Sir,— As you considered my commu- 
nication on the hydraulic pendulum not 
unworthy of insertion in your valuable 
pages, perhaps the present, suggestions 
may be interesting to some of your 
readers. I would suggest to those whom 
it loay cQw^m two articles of foreign 



production, the manu&eture d which, 
has not, I believe, as yet, been attempt- 
ed in England. 

First, in point of importance, both 
in regard to the talented set of artists, 
whom the subject interests as con- 
siuners, and in regard to cost, which 
point is the most interesting to the 
manufacturers, I would mention the lay 
figures or mannequins which, for the 
iiSbrmation of many of your readers who 
may not he aware of their use, it wei'e 
as well to describe. The said lay-figures 
are imitations of the human form, ge- 
nerally of the natural size, having their 
frame work made of wood, finished at 
the joints with such mechanical con- 
trivances as allow of the limbs being made 
to imitate the articulation of the human 
frame, and of being placed in any posi- 
tion the painter may wish, whereon ^to 
arrange such drapery or dresses as the 
country, era, or subject of his painting may 
render necessary. The figures are fitted 
up, if I may be allowed so to express 
myself, by rolls of cloth representing 
the muscles and flesh, and covered with 
silk. The price, including duty and car- 
riage from Paris is, as I understand, 
from thirty to thirty-five pounds. 

2dly, I would mention the violin and 
violincello bows made of steel, also of 
French production, which are much in 
use among many eminent musicians. 

Surely England is pre-eminent in all 
manufactures in steel, and need not fear 
competition in this branch of industr}', 
if some of her talented manufacturers 
thought it worth their while to apply 
their energies to the subject. The price 
of steel bows in England is from 1/. lOs. 
to 2^. 10s. 

Lastly, in reference to a subject of 
peramount importance, viz,, the pre- 
vention of sparks issuing from locomo- 
tives : would not the adoption of a spiral 
chimney favour the conversion of the 
rotary motion, thus given to the smoke 
and steam, into a vertical motion to be 
continued to a short distance from the 
highest pwnt of the chimney by a ho- 
rizontal pipe, after which, the lower half 
of such pipe might be cut away for a 
certain length, and a tray, containing 
wet sponges or water might be suspend- 
ed beneath, wherein the ignited particles 
of fuel would fall by their natural gra- 
vity? 

The spiral chimney would also allow 
:of the height being reduced, so. that the 
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usual gausee hood might be without in- 
convenience considerably enlarged, in 
which case the sum of the apertures, 
even of a finer gauze than is at present 
employed woidd present an equaUy free, 



or even freer exit to the smoke and steam, 
according to the dimensions of the hood 
employed. 

Your must obedient servent, 

R. J. lR£MON6i&B. 



APPENDIX TO A PAPER ON THE CONJUNCTION Of THE SUN, MOON, PLANETS^ 

ETC. BY J. UTTING, C. E. 

(Vide Mechanics* Magazine, vol. xxvi, p, 37&) 

Sir, — Having entered into an inves- length of the solar year by the best ob- 
ligation of the motion of the equinoxial servations. 

points, I find, that according to La Place Now, half a period of the precession 

(Systeme du Monde, 4th edit., 1813, page is about 12545 years, and the time since 

300), the solar, or trppical year is shorter Hipparchus, about 1950 years; hence 

at the present time by 13 sec. French, yeaw sec. 

or 11.232 sec. English, than it was in 12545 X 1 1.232 ^'^^'^g ^^^ ^j. 

the time of Hipparchus; or about 1950 1950 years 

years from the publication of La Place's minution or acceleration of the solar 
Systeme du Monde. But the accelerat- year. Consequently, in 12545 years, 
ing and retarding motions in the plane- or half a revolution of the equinoxial 
tary system are not uniform ; neither in- points, the year would be shorter or 
deed can this be the case, or they could longer alternately by about 72j sec, 
never change from a retarding to an ac- which would cause an increase or de- 
celerating motion ; and it is very probable crease in the secular precession ojf the 
that for four or five centuries on either equinoxes, of 4' 56". 8, according with 
side of the maximum or minimum point, the present diminution of the tropical 
no diflference would be discovered m the year. 

The mean sec. prec. stated in vol. xxvi, p. 372 1° 26' 5" 

The sec. prec. at the present time 1 23 30 

. ■ „. \, 
Difference at the present time below the mean 2 35 

Now, supposing that the diminution times greater than that given by the di- 

of the solar year has nearly approached minution of the solar year, according to 

its limit, the double of the above dif- Mr. Baile/s statement. It is also given 

ference, or 2' 35" X 2 = 5' 10", which wrong in Mr. Pond's translation of La 

will be the total variation ; differing from Place's Systeme du Monde. La Place, 

the above result (4' 56". 8) by about in former editions of this workj steted 

13 sec. only! It is very probable, how- it at 12 sec; in Mr. Pond^s translation 

ever, that the solar year is not at the it is 3". 8. It appears that Mr. Bailey, 

present time arrived at its minimum : as well as Mr. Pond, has taken them as 

neither are we certain that the mean di- seconds of a degree, instead of seconds 

minution of the solar year, as above of time, and La Place's numbers^ were 

stated, is equal to the mean diminution both, in consequence, reduced incor- 

for its whole period. Thus, I have, I rectly. According to the French diyi- 

presume, sufficiently estabUshed the sion of time, 10 hours make a day, 100 

probability that ten revolutions of the minutes one hour, and 100 seconds one 

equinoxial points are performed in 250904 minute. The siderial year is expressed 

solar, or 250894 siderial years. thus : in days and decimals = 366.256384. 

The reason why I did not hit upon In seconds thus: 36525638/' 4t, or 365 

this before, was in consequence of my day^ 2 hours 56 minutes 38.4 seconds, so 

taking the diminution of the solar year that in the French notation, no reduction 

from Mr. Bailey's Tables = 4.21 sec, is necessary to convert days and deciowls 

which gave the sec prec for half the into hours,minute8,&c; as this is effected 

period of the equinoxes = l' 51" only : by merely pointing off one place for the 

whereas, the difference between my mean hours, and two places each for the mi* 

prec. above stated, and the precession t^ 

at tlip T^rPRPnt timp was 9' 'l';" whirh * According to La Place, this diminution may 

ai tne present time, was z 6iy > wmcn amount to 120 sec; or 103.68 sec. English, 

doubled, gives 5 10" 5 bemg nearly three i- vide Systeme du Moude, 4tb edit., pa«e 216. 
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nutes and seconds. It is to be regretted, 
that this system is not universally adopt- 
ed, both as to time and angular mea- 
surements : thus, the diameter of a cir- 
cle being Unity, its circumference is 
3.1415926535, &c., or would be equal to 
314° 15' 92". 6535. &c. But the sacrifice 
of the very valuable instruments, and 
astronomical and mathematical tables 
now in use, wiU, in all probability pre- 
vent its being adopted. This division of 
the circle, was, if I recollect right, pro- 
posed by the late Dr. Hutton. 

Pwioda of the moon's longitude, peri- 
helia> and node ; the satellites of Jupiter, 
Saturn, and Uranus; the sun's longi- 
tude, and perihe^a, the obliquity of tne 
ecliptic, and last, not least, the preces- 
sion of the equinoxial points, as stated 
in my paper (vol.xxvi, p. 378), all agree 
remarkably well with modern observa- 
tions. Now, presuming that the secular 
variations are positive or negative at the 
present time ; this does not at all mili- 
tate against the probability of the con- 
junction taking place ; as they may as- 
sume an opposite character before the 
period is h^ terminated. 

There is no deviation in my Tables 
from the most correct statements of the 
elements of the planetary system at the 
present time; but what may be com- 
pensated by the secular inequalities of 
the planetary motions. 

I am. Sir, yoxas, &c. 

J. Uttin«. 

Lynn Regis, September 8, 1837. 

VENTILATION BY SPIRAL SCREWS. — 
WOODHOUSE's ROTARY ENGINE. 

8ir,-*-Permit the " Infant Schoolmas- 
ter" to say a word to Nautilus. I am 
informed that Capt. Ericsson has patented 
a propeller for steam-boats, the acting 
part of which is very similar in shape to 
that of my ventilator, and that a speed of 
six* or seven miles per hour has been 
therewith obtained. If this be true, 
Nautilus'fi objection of course falls to the 
ground. The propeller, I should say, is 
wholly immersed m water, as the venti- 
lator 18 in air. Why should not such a 
BCte^ have the same effect upon the 
fluid in which it is immersed, as an ordi- 
nary trhe has upon its nut ? The true 
impediment to success in the case of air, 
I take to be, that at the necessary velo- 
city, the friction of the air against the 
thread of the screw is too great to permit 
the entrance of so subtle a fluid ; while 



density of wafer allo^vs sufficient hold to 
be taken of it (so to speak) to produce a 
• visible effect. Some air does undoubt- 
edly find its way through, and on dimi- 
nishing the number of threads, I found 
the effect to be a little increased, which 
confirms my opinion. 

With regard to Mr. Woodhouse^s en- 
gine, my expression " exact counterpart" 
was perhaps too strong, as it is certainly 
more simple in its parts, and probably 
more uniform: in its action, than Gallo- 
way's ; but I was forcibly struck by the 
main feature of the eccentric guide and 
radial valves being common to both, and 
which I did not remember to have seen 
in any other engine. As to the central 
introduction of steam, there is no other 
way of introducing it if the cylinder re- 
volves; indeed, Mr. Woodhouse disclaims 
the invention of this method. 

Your obedient servant, 

J. R. 

London, 16th September, 1837. 

SOLUTION OF A TOWN TEACHER's 
ALGEBRAIC QUESTION, No. 737- 
BY H. R. B., MANSION - HOUSE, 
HAMMERSMITH. 

r;,.««/^y — ax-hny \ To find 
Given|y/_^^^2 ^ l^andy. 

From the first equation we havear= 

ny . , , . . „ »^ y^ 

-—^j hence, by substitution y^——^-^ 

= n«. Clearing of fractions, and trans- 
posing y4— 2 a y' + a' y^—l n^y^'{-2a 
n^y ^'U^ n^; adding n^ to both sides : y* 
— 2 «y5 4- a^f — 2n^y^ + 2 a n^ y + 
y* « V? (a2 -f n^). Extracti ng the root 
yi — a y — ,i2 g 8 n Va^ + n^ ; therefore 
y2 — a y^n C-/a^ + »^ + «)• Complete 
the square y^—ay +^ = w {^/a^ + 71^ 

-I- n) -f ~ Extract the root :— . 



y-|- = V n (v^a^ + „2 4. n) + ^ 



y=y4- V^aCv'flr'-f »«-h«)4•J- 
Or assuming Vc^ -f- .»^ = d. 

2 • 

By a similar process wefind:—;^ 

H. R. B. 

September 5, 1837. 
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OVAiUUUTT OV TARIOUS XXKD£ OF WOOP. 
(Fkmb the Nautical Magofdne), 



The fonowing; are tbe parttedan of ex- 
periments made on aereral kinds of wood, 
li inch square, and 2 feet long, placed yer- 
tically in the ground, and about 1 foot 6 



inches exposed to the atmosphere, on the 
Ist of January, 1831 ; examined at two dif- 
ferent times, yi2., the 8th May, 1833, and 
and the 24th February, 1836 :^ 



SpedesofWood. 


Bemarks, 8th May, 1833. 


Remarln, 24th February. 1836. 


En^hOak 


Much decayed and diminished in 


Very mudi decayed, especiaUy 




weight. 


those of open grain. 


Italian Oak 


Good, but decay had commen- 


Do. do. rather less than the 




ced on surfiioe. 


English. 


AdriatieOak 


Very much decayed. 


Very much decayed, excepting 
one piece, very good. 


LeaforLiTeOak 


Very good. 


Three much decayed, the rest 
tolerable. 


Canada White Oak 


Very much decayed. 


Very bad and rotten. 


Memel do. 


Ditto. 


Ditto. 


Dantzic do. 


Ditto. 


Exceedingly bad. 


Mahogany hard 


Good. 


Tolerably good. 


Do. soft 


Much decayed. 


Very bad, totally decayed. 


libanos Cedar 


Good. 


Tolerably good. 


Pencil Cedar 


Very good. 


AH very good, as put in the 

ground. 
A little decayed, and incUned to 


African, No. 1 


Very good. 








African, No. 2 


Very good. 


Worse than No. 1. 


Teak, heavy 


Very good* 


Rather soft, but good. 


Teak, light 


Good. 


Soft \, but good. 


Teak, part of Bast- 
ing's mizen-mast 


JGood. 


Soft (, the rest indilTerent. 


Kr, Dantzic 




Very mudi decayed, rotten idl 
through. 


Fir,Riga 


Much decayed. 


As bad as the Daatcic. 


Kr, Memel 


Much decayed. 


Very bad, rotten. 


Rr, Red Pine 


Much decayed. 


Very rotten, much like the 
Dantzic and Riga. 


Fir, Yellow Pine 


Very much decayed. 


Very rotten. 


Do. Virginia Pine 


Decayed. 


Very rotten. 


Do. Pitch Pine, 


Decayed | of an inch, the rest 


Decayed i of an mch, the rest 


heary 


good. 


tolerably good. 


Do. do. light 


Very rotten. 


Very rotten. 


Polish Larch 


Decayed ^ in the surftwe, and 


Decayed i, the rest a littie de- 




lost in weight. 


cayed. 


Scotch do. Treenails 


Surface i in. decayed and brit- 


Surfoce i in. decayed, the rest 




Ue. 


brittle. 


English Kim 


Very rotten. 


All rotten. 


Canada rock do. 


Ditto. 


Rotten. 


American ash 


Ditto. 


Ditto. 


Locust Treenails 


Good and retained their weight 


^ in. rotten, the rest as sonuid 






as when put in the ground. 


ScotdiLardido* 


Surfeoe i decayed, and very 
brittle. 


i in. rotten, the rest brittle. 


Stinkwood dark col. 


Surface nqt decayed, but very 

brittle. 
Surface ^ decayed, and very 

brittle. 
Surface i decayed, and brittle. 


This piece was misplaced. 


Cowdie 


Rotten. 


Stinkwood light col. 


Rotten. 


Poonah. 


Surface a tittle decayed, and be- 


Surface J decayed, the reftt good j 




come light. 


better l&an Africm. 



iVb/e.— Riga preferable to all the Fbr, aad Dantzic next. 



Digitized by LjOOQIC 



OBXXllHaVSBS AKD CONSSBVATOKISS. 



419 



GRXBKHOUaES AKP CONSSRVATORnsS. 

(From London's Stthurban Gardener, No. III.). 

The castom of rearing plants in pats, and 
keeping them in the windows of dwelling- 
houses, is of great antiquity ; though it is 
only in modem times, and chiefly since the 
days of Iiouis XIV, that a house for plants 
has become a c(mspicaous feature in the 
eletation of a mansion. The most ancient 
deeciii^on of plant-house is what is called 
.an orangery; in whidi, formerly, orange 
tree«, {£mited in large boxes or tubs, were 
kept during the winter, and set out of doors 
ducii^ the summer, season. Such houses 
.almost always £ronted the south ; the back 
waU was of masonry, the roof covered with 
slates, tiles, or lead, and the front contained 
a rai^e of lafge glass windows. Beneath 
the floor there was sometimes a flue for 
heating ; and at other times this purpose 
was effected by means oi German stoves. 
As the ol^iect. of the orangery was merely to 
keep the trees from the frost, imd they were 
not expected to grow while in the house, 
this description of building suited them per- 
fectly ; imd it might still be very properly 
added to a mansiOB, provided no other 
plants were placed in it than orange trees, 
and^a few other evergreen trees or shrubs, 
and sueculent plants ; such as myrtles, 
olives, cactuses, agaves, aloes, &c. Such 
houses, however, are totally unfit for plants 
which grow or flower in the winter season ; 
such as camellias, heaths, acacias, and all 
those Cape and Australian trees and shrubs 
whic^, by their flowers and newly produced 
foliage, oonstitate the great charm of British 
conservatories during the winter months. 
To render an orangery fit for keeping such 
plants, it is necessary that the roof should 
be entirely o& glazed frames, to admit per- 
pendicular l%ht, without which no plant in 
a growing state can thrive ; and when this 
is the ease according to the common usage 
of gardeners, the building is no longer called 
an orangery, but a conservatory, a word 
which appears to have been first applied to 
plant-houses by Evelyn, in his Calendarium. 
A farther alteration or improvement in such 
houses consists in forming beds of earth in 
the floor,, and planting the trees and shrubs 
in them, instead of keeping them in tubs 
and boxes. This, indeed, is the description 
of the modem conservatory, which is almost 
the only kind of plant-house now attached 
to first-rate mansions. The term green- 
house is now g^ierally confined by gardeners 
to houses having glass roofs, which are kept 
at the same temperature as the orangery or 
c<mservatory, but where the plants are grown 
in pots, which are usually small, and ele- 
vated upon stages; so im tp bring them at 



once near ^ li^t and near the eye of the 
spectator. The characteristic of a conserva- 
tory is, that it grows a few plants to a large 
size, and so as to produce scenery of a mag- 
juficent exotic aspect; while that of a green- 
house is, that it produces a great many dif- 
ferent kinds of plants, of small size, which 
may be considered as merely living botanical 
specimens of exotios. The green-house is, 
consequently, much better adapted for the 
smallest description of suburban rendences 
than the conservatory; and a modification 
of the green-house, which may be called a 
plant cabinet, or cabinet green-house, in 
which a few choice plants are kept, and 
always taken away and renewed as they 
begin to fade, is, perhaps, still more appro- 
priate. What are called plant-stoves, tro- 
pical plant-houses, or hot-houses, in the 
proper sense of the word, are unfit for being 
attached to dwdHng-houses, from the great 
heat and moisture required to render their 
atmosphere fit for the plants of hot climates. 

The enjoyments afforded by a green-house, 
however small, to the jtenude part of the 
family are very considerable ; and, where 
there are children, these enjoyments may be 
mingled with useful instmction, by teaching 
them in it the names and nature of plants, 
and their culture and management at sea- 
flons, or during weather when it caiuiot be 
done out .^of doors. A green-house also 
affords exercise, in shifting, potting, tying 
up, pruning, &c., in cold and wet weaUier, 
and at periods of the year when nothing can 
Ke done in the open garden. At the same 
time that we recommend a green-house, it 
is proper to state that, ^ where the mistress 
of the house has not act^ste for plants, and 
and is not in the habit of working among 
them herself; and where this taste does not 
exist in any part of the family, and no gar- 
dener is kept, a green-house is in danger of 
becoming a nuisance, rather than an orna- 
mental appendage. In such a case, where 
it is determined to produce the effect of a 
green-house, for tiie sake of fashion, or the 
reputation of being fond of plants, or some 
similar motive, the best mode is to engage 
with the nearest mirseryman or florist to 
keep the green-house furnished with plants, 
at so much per annum or per month. By 
this means, it will always look well ; but, as 
none of ihs beauty which it presents will be 
the result of the care and attention of any 
part of the family, of course the enjoyment 
derived frcun it cannot be anything like so 
great as where the contrary is the case. * * 

In whatever manner a green-house, or 
plant-house of any description, is attached 
to a house, means ought always to be pro- 
vided for warming, ventilating, and watt- 
ing the plant-hmue, altogether independently 
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of the dweUfng-honee ; for few things are 
more disagreeable and unwholesome to hu- 
man beings, as w^ell as injnrious to furniture, 
and the walls of the room, than the close 
damp effluvia of the earth, water, and plants 
of a conservatory. For this reason, the 
plants grown in conservatories immediately 
attached to drawingrooms should be such as 
are natives of very dry climates (for exam- 
ple, the Cape of Good Hope, Australia, &c.), 
and, consequently, require very little water ; 
and the gardener should contrive to give his 
his waterings either late in the evenings, or 
very early in the mornings, when there is no 
change of the conservatory bemg in use by 
the family. Previously to the hour when it 
is expected the family will walk in the con- 
servatory, it ought to be thoroughly venti- 
lated, so as to carry off the damp ; and the 
surface of the ground ought never to be kept 
very moist, in order to produce as little eva- 
poration from it is as possible. 

In large houses, few objects connected 
with them produce a more splendid effect, 
or contribute more to luxurious enjoyment 
during winter, than a large well kept con- 
servatory. It should be of considerable 
length and breadth ; at least twice the length 
of the drawingroom, and broad rather than 
narrow ; with a glazed roof, and with both 
sides glazed, if the length is in the direction 
of south and north ; but with a wall on the 
north side, if it is in the direction of east 
and west. It should be separated from the 
drawingroom ;by glass doors or windows, 
opening down to the floors; the piers be- 
tween these ought to be as slender as is 
consistent with strength, and the style of 
architecture of the house ; while the glass 
should be in very large plates, and, if possi- 
ble, one plate only to each window or door, 
so as to give the idea of the drawingroom 
and conservatory forming but one room. A 
drawingroom, in the form of a pentagon or 
an octagon, projecting from the body of the 
dwelling-house, might be enclosed, on every 
side but that on which it is entered from the 
house, by a conservatory ; and this, if 100 
feet deep, and from 30 feet to 40 feet in 
height, with a broad walk radiating from 
the window in the centre of each of the 
outer sides of the drawingroom, would render 
the allusion to a summer-house in an Eadtem 
garden complete. Some of the paths might 
be covered with gravel, and others with turf, 
the gravel being kept perfectly smooth and 
firm by frequent rolling, so that no part of 
it might stick to the shoes, and be carried 
into" the drawingroom. It order that the 
gravel paths may be kept perfectly dry, the 
flues and hot- water pipes by which the house 
is headed should be carried under them ; 
fmd, to contribute -to the same end, when 



the plants are watered with the fiyringe, the 
walks should be covered with canvass. While 
this attention to dryness would contribute to 
the enjoyment derived from the conservatory 
in the winter season, a certain kind of atten- 
tion to moisture migfat^be made to contribiite 
equally to enjoyment during the spring asd 
summer months. What we propose is to be 
effected by producing artificial rain, in the 
manner invented, successfully carried into 
execution, and practised for the last ten 
years, by Messrs. Loddiges, in their magni- 
ficent palm-house at Hackney. The mode 
by which artificial rain is produced is both 
simple and unexpensive, requiring mendy 
that lead pipes should be condncted-hoiisQii- 
tally close under the glass roof,- pierced- with 
small holes, and supplied from a cistern at 
a higher level. The holes may be piereed 
in the pipe with a common sewiDg-*nee& ; 
and the distance of the pipes from one an- 
other may be from 8 feet to 12 feet, accord- 
ing to the height of the roof above the heads 
of the plants. The water can be turned on 
and off such pipes at pleasure, by stop^'coeks 
properly placed.* * In warm summer even- 
ings, when the weather is dry and sultry witii- 
out, to sit in a drawingroom, and see and hear 
a shower falling in the conservatory, cannot 
fail to impart a sensation of refreshing cool- 
ness, as deUghtful to the spectetor as it is 
invigorating to the foliage and roots of the 
plants. In the case of all conservatories 
which are immediately connected with the 
drawingroom, a superior gardener oVLgjk/t to 
be kept, wifji abundance of assistance; other- 
wise the plants cannot be maintained in tkat 
high degree of order and keeping which is 
essential to the effect of this appendage, send 
without which, as we have atready observed, 
it becomes a nuisance, great in propMtion 
to its pretensions. 

For this reason, where a fii'St-rate gar- 
dener, and abundance of hands, are not kept, 
we would recommend the conservatory to be 
separated from the drawingroom by a lobby ; 
in wliich there should be openingsv so ar- 
ranged as to secure a constant ventilation : 
Or it may be connected with the house by 
means of a corridor, or other covered way ; 
in which case, however, it is seldoiki com- 
pletely seen from the drawingroom ; )6id, 
consequently, a great luxury of the con- 
servatory, that of looking down its* anain 
walk from the drawingroom window, and 
feefing as if we were sitting in a bower in 
an Eastern garden, is lost. 

The slope of the roof ought never to be 
less than 45^ ; and, in order that this slope 
may not be carried so high as' to be too con- 
spicuous over the parapets, thereof of every 
wide house ought to be in several spans, 
with wide gutters between. This is bemti- 
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folly exemplified in the magnificent conserr- as the Rhine is never dry, these mills, 

atories at the Grrange, of which a section which are simple in their construction, would 

will be foimd in the first volume of the Gar- go on for years, — go on, indeed, until they 

dener's Magazine; and also in that at Wool- were worn out. But if this instance were 

laton Hall, near Nottingham ; and in seve- mentioned, the projector would perceive 

ral other conservatories put up in different that the statement of his object was imper- 

places by Messrs. Clark and Jones, of Lionel feet. It must run thus ;— ra machine wluch, 

Street, Birmingham ; and Messrs. Cottam being set in motion, shall go on till worn 

and HaUen, of Winsley Street, London. out without any power being employed to 

Iceep it in motion. 

■ Probably few persons who embark in such 

PERPETUAL MOTION. ^ projcct sit down beforehand to consider 

thoroughly what it is they are about to un- 

Two classes of persons are inveigled into dertake, otherwise it could hardly require 

this hopeless quest: the first is the pro- much knowledge of mechanics to see the 

jector, -generally a man who can handle impossibilityof constructing such a machine, 

tools, and who is gifted with some small Take as many shafts, wheels, pulleys, and 

pofwer of invention, — a faculty, — as Mr. springs as you please; if you throw them in 

Babbage justly observes, by no means rare, a heap in the corner of youi- room, you do 

and of little use unless coupled with some not expect them to move ; it is only when 

knowledge of what others have done before put together that the wildest enthusiast ex- 

him. Of the inventions already made, — of pects them to be endowed with the power of 

the experiments which have been tried and self-movement ; nor then unless the machine 

have failed, — our projector is usually pro- is set going. I never heard of a projector 

foundly ignorant. What are called the laws who expected his engine to set off the mo- 

of mechanics, namely, general truths which ment the last nail was driven, or instantly 

were established by the observations of sci- on the last stroke of the file. And why 

entific men in times past, and which are not ? A machine that would continue to go 

now admitted by all who take the trouble of itself would begin of itself. No machine 

to investigate them, he has either never can be made which has not some friction, 

heard of, or chooses to set at nought without which, however slight, would in a short 

inquiry. The other class is that which finds time exhaust any power that could have 

capital. The projector, having perhaps ex- been employed merely for the purpose of 

hausted his own fdnds, takes his scheme to setting it in motion. But a machine, to be 

some person who has a little money to spare, of any use, must not only keep moving itself, 

and dazzles him with the prospects of sud- but furnish isomer ; or, in other words, it 

den and splendid wealth ; little by little he must not only keep in motion, but it must 

is drawn into expenses which neither of have power to expend in some labour, as 

them perhaps had anticipated. Failure after grinding corn, rolling metals, urging for- 

failure ensues, but still all is to be right at ward a vessel or a carriage ; so that, by an 

last. The fear of ridicule, — the necessity ^irrangement of parts which of themselves 

for retrieving, the one his capital, the other have no moving power, the projector ex- 

his credit, — these motives carry them on pects to make a machine, self-moving, and 

till the ruin of both puts a termination to with the power of performing some useful 

their folly. task ! 

Unhappily, however, the stage is. quickly " Father, I have invented a perpetual mo- 

ocoupied by other adventurers, profiting no- tion I" said a little fellow of eight years old. 

thing by the fate of their precursors; and .'♦ It is thus: I would make a great wheel, 

yet one would tliink that a very slight con- and fix it up like a water-wheel ; at the top 

sideration of the subject would be sufficient I would hang a great weight, and at the 

to sliew the absurdity of the undertaking. bottom I would hang a number of little 

What is the object aimed at ? Is. it to make weights ; then the great weight would turn 

a machine which, being once set in motion, the wheel half round and sink to the bottom, 

shall go on without stopping until it is worn because it is so heavy, and when the little 

out ? Every person engaged in the piitsuit weights reached the topi they would sink 

of the perpetual motion would perhaps ac- down because they are so many, and thus 

cept this as a true statement of the objject the wheel would turn round for ever." The 

in view. Yet nothing ig more easy than chilii's fallacy is a type of all the blunders 

to make such a machme. There ;ai*e from \ * which are made on this subject. Follow a 

ten to twenty of them at work at this* nio- jprojeictor in his description, and if it be not 

ment on the Rhine, opposite Mayence. perfeictly uninteHigible, which it often is, it 

These are water-mills in boats, T^hicli ai-e always proves that he expects to find certain 

moored in a certain part of the river ; and, of his movements alternately strong and 
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weak, not according to the laws of nature, 
but according to the wants of his mechanism. 
If man could produce a machine which 
would generate the power by which it is 
worked, he would become a creator. All 
he he has hitherto done, — all, I may safely 
predict, he ever will do, — is to mould ex- 
isting power 80 as to make it perform his 
bidding. He can make the waterfall in the 
brook spin his cotton, or print his book by 
means of machinery ; but a mill to pump 
water enough to keep itself at work he can- 
not make. Absurd as it may seem, the ex- 



periment has been tried ; bnt, in truth, no 
scheme is too absurd for adoption by the 
seekers after perpetual motion. A machine, 
then, is a mere conductor of power into a 
useful channel. The wind grinds the com, 
— ^the sails, the shafts, and the stones are 
only the means by which the power of the 
wind can be turned to that particulor pur- 
pose ; so it is the heat thrown out by the 
burning coal which performs all the multi- 
farious operations of the steam-engine, the 
machinery being only the connecting links 
between the cause and the effect,— -Pcwiy 
Magazine, 



GRAND JUNCTION RAILWAY BETWEEN BIRMINGHAM, AND MANCHESTER^ AND 

;lIV£RFOOL. 

hare been superseded, and many of the col- 



An annual general meeting of the pro«- 
prietors of this undertaking was held at 
Liverpool on Thursday, the 7th instant. 

The Report of the Directors, after con- 
gratulating the proprietary on the open- 
ing of the line for that most important 
branch of its traffic, the conveyance of 
passengers, thus proceeds :— * 

** The time is gone by for expatiating on 
the general utility of nulways ; on the speed, 
safe^, economy, and comfort which they 
afford, and on the mighty changes they are 
destined to effect in all the arrangements of 
society ; but it has fallen to the lot of this 
company to be the first to exhibit to the 
country the practical working of a railway 
nearly a hundred miles in length, and form- 
ing the main route through the heart of the 
kingdom to Scotland and Ireland, and to the 
populous manu&ctnring and commercial dis- 
tricts of the north. The opening of a rail- 
way of this character and extent may be 
said to be an event of national importance ; 
and the results will be looked to with intense 
interest by the public at large, and especially 
by those who have embarked their property 
in enterprises of a similar kind. The expe- 
rience of the first two months has been as 
satisfactory as the most sanguine could de- 
sire ; most of the dkect public conveyances 



lateral ones have been diverted upon the 
railway; private travelling on the line of 
country traversed by the railway has been 
annihilated ; whilst, at the same time, the 
posting upon all the routes poin^ng towards 
it has been stimulated in an extraordinary 
degree. Liverpool and Manchester have 
been brought within a night's post of Lon- 
don — ^an advantage in which not only places 
bordering upon the railway have participated, 
but others lying considerably wide of and 
beyond it ; the extent of which accommoda- 
tion will be best appreciated by the fact, that 
no fewer than about 740 mail bags are taken 
up and set down every day of the several 
stations on the railway. Much credit, in- 
deed, is due to the Post-office authoritite 
for the prompt and efficient manner in which 
they have adapted their system to the new 
order of things ; and, though the Directors 
are of opinion that the remuneration is by 
no means adequate, either with reference to 
the service performed or the great bene$t 
derived by the public, they have felt it to 
be their duty to afford every fucUity, and to 
consider the profit to the company in this 
case as a matter of secondary importance.''' 
The gross receipts from the opening oh 
the 4 th July to the 2nd September have bCfeh 
as follow:— 



^e. 8. d. 

For the week ending July 8th . . • 3,224 15 7 

»» „ 15th 4,910 19 II 

» „ 22nd 5,452 10 7 

„ 29th 4,673 12 10 

„ August 5th..,. ;......, 4,887 4 

„ ,, 12th ,.. 5,873 19 1 

,f ,, Wth. 6,394 1 8 

V „ 2$th 5,649 5 8 

„ »ept. 2nd ,., 5,395 16 9 



Of which receipte, the following is an analysis :■— 



-£46,462 6 I 



Digitized by LjOOQIC 



6BAV0 JTTMrCtXCfir AAIX.WAT. 423 

PaMengen. Rccelpta. 

Ui Class. 2d Class. ^. ». d, 

1. Liverpool to Binningham.... 5,708 2^840 7,893 9 6 

2. Birmingham to Liverpool. 6,542^. 3,576 9,198 19 6 

3. Stations on the Line to Liverpool ... 4,870 3,300 3,536 1 9 

4. Liverpool to stations on the Line .. • 4,441 3,320 3,190 10 

5. Stations on the Line to Birmingham. . 5,067 4,2971 ^»191 6 

6. Birmingham to Stations on the Line. . 5,748i 5,263 2,476 6 

7. Manchester to Birmingham''' 2,588 978^ 3,425 19 

8. Birmingham to Manchester* 2,567 1,241 3,535 15 6 

9. Stations south ofCrewe to Manchester'!' 800i 674 895 15 6 

10. Manchester to Stations south of Crewe* 640| 65H 825 14 6 

11. Stations north of Crewe (inclusive) 1 ^ ckci i j^a- ^m i« /. 

toManchester | *'^^^* ^'^^^ ^TQl 13 6 

12. Manchester to Stations north ofl , -,-, t omi oas f #• 

Crewe (inclusive) / *'^^^* ^»^^^* ^"^ ^ ^ 

13. From one Station to another 6,621 15,840^ 3,247 19 

48,888 45,34H 41,942 U 9 

ParceU 2,396 1 4 

Gentlemen's carriages «.. 1,483 6 

Horses , 520 7 

Expresses 120 

Total £46,462 6 1 

The Directors admit that the receipts may of coaches and transferring of luggage will 
have been swelled by novelty and a favoura- be a constant source of complaint. To such 
ble season of the year ; but tiiey very fairly as are unacquainted with the localities, it 
desire it to be remembered on the other may be necessary to state that the two rail- 
hand, that they have derived no aid from the ways, though coming from opposite points, 
carriage of merchandize and live stock ; that enter Birmingham sdmost parallel to each 
three coaches, besides, are still running from other ; the consequence of which is, that the 
Liverpool, and five from Manchester, to Bir- coachesi having arrived by the one line, 
mingham, or to London, which cannot long must be turned singly upon a tum-platCi 
survive the competition of the railway. The and remarshalled in a train, before they can 
traffic of the line will not, they think, be depart on the other. It is to avoid this de- 
fully developed until the opening of the tention that the Directors propose to carry 
London and Birmingham railway, ** when an embankment from the present temporary 
the increased facilities of intercourse with station at Vauxhall to join the London and 
the metropolis will give an impulse and a Birmingham about a mile from their own 
motive for travelling to which it is not easy station. The length of this branch will be 
to prescribe limits.'' about three-quai*ters of a mile, and the cost 

The gradients of the railway are stated to of making it is estimated at 20,000/. to 
have, in no instance, been found an impedi- 25,000/. The object is not so much the 
ment. The engines can surmount the Made- saving of distance as of time. It would re- 
ley summit with a train of more than 200 duce the stoppage at Birmingham to a few 
passengers and their luggage (a load far ex- minutes, and would enable the train to pro- 
ceeding the average), without any material ceed uninterruptedly for 200 miles, with 
diminution of speed ; nor is there any diffi- merely a change of engine at Tauxhall, 
cnlty experienccKl in the same engine per- where a fresh one would be in readiness to 
forming a trip to Birmingham and back start, whether the train was before or after 
again in the day. its tune. 

The Directors propose to effect a more Annexed to the Report was a statement 

convenient and direct communication be- of accounts, from which it appeared that the 

tween the London and Birmingham and capital expended upon the works, including 

Grand Junction at Birmingham. The de- the purchase of the Warrington and Newton 

stination, they say, of a laige majority of Railway, and of engines, coaches, and wag- 

persons travelling upon the railway is to gon8uptothe30thJune,isl;469,811/.4«.5</. 

parts beyond Birmingham ; and to tiiese, There stiUremains 10/. uncalled, of which 5/. 

the annoyance and loss of time in the change ' per share will be required in the present 

^— ' L ' j_ X — Z^ m — ~, i year ; and the rest in the ftrst half of the 

ML^«S^M^.igS^*^C*ri,!Sf'f^ next, forthe completion of the r«id. the .ta- 

Manchester to Stafford and Manchester to Crewe. tions, and the purchase of additional stock. 
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Paper Cn»U of Sculpture.— -I/Ly servants made me 
costs hi imt^^r Df tW sdolptor^ on tb« i#alV^of lheB< ■' 
two rooms, that is, of an the sculpture in the three 
lar^e plates which I now publish. This method o'f 
obtuiiiing fac-simiies of sculpture in basso-relievo i« * 
very successful, and so easy, that I had no difficulty 
in teaching It to my Anfbs. I found stiff, unsized^ 
comuww whita uvmt to.hs bsst adaytsd far tiie pur- 
pose. It'shDuld b^ M'cU dimped, aod, when applied 
to sculptlve atUl retMJiJrg' it^ ooloiu-, not to injure 
the latter, crxxf^ shpwld l»e talceo th^t th* stde of th^ . 
paper plueecl o^ the ^gui^s be dry^tbHt It be not 
the side \rhi6b hah baan spongeti. The paper, 
when applied io Ui<s sculpture, should be evenly 
patted with a napkin fcH^v^fi rather stiffly: and, if 
any part of the flgWas or hi|iroglypaic9 be in iniaer- 
llo or elaborately wortccd, it is better to press the 
pa|>cr over that part with the; fingers. Five minutes 
is quite sufHcieiit to mal{ea oast of this description. 
When taken off the \vall it should- be laid on the 
ground or sand to dry. I possess many hundred' 
casta, which my Arabs- ninde for me -at Thebes and 
in the Oaais. Indeed, I very rarely made any draw- 
ings of sculpture without having a cast of the same; 
and as the latter are now quite fresh ttA oh 'the day 
they were taken, the engraver having not only- my- • 
drawing but also these induj[).itaVl.e fac-simil^s, . is 
enabled to make my plates exactly like, and quite 
equal to the original.— //of/riA^sri&tY to thd OasU, ' 

■ Steam' Boats in Sicitxfirland.^Accordlng to the 
accounts from^Sii-ntserland, several of tl»e Gantonal • 
Governments have determined to build steam-boats 
to' run on their inland lakes. This plan will pro- 
duce great advantages, by opening a more ready 
commtuiicatfon between Zurich, the Grisons, and 
Italy. When the boats intended to navigate the 
Lake of Greneva commence running, travellers may. 

50 from Geneva to Berne in one day.— Gazette de 
France. 

Queen Aiine*8 Farthings. — Much misconception 
prevails amongst the vulgar as to the scarcity and 
value of Queen Anne's farthings. There are six 
farthings of this queen, one of which wats circulated 
as currency, and if in fine condition, is worth from 
seven shiUings to a guinea. The other live are 
what are called pattern pieces, — that is, coins struck 
for approval, but never issued for circulation ; and 
their value varies, according to their condition and 
scarcity, from one to five pounds, though No. 4,' 
which is scarce, and the existing specimens of 
which are not in good preservation, might, if very 
fine, bring 10^, or even more. But there are also 
very many ftraas farthings' of this Queen, altogether 
worthless ; yet, when ignorant people get hold of 
one of these, they oflten fancy th^ir fortune is made, 
and-tramp up to London even from Ireland, to the 
no small annoyance of dealers and th^ officers of the 
British Museum, as well as to tlieir own dismay 
when they find they cannot turn their brass into 
gold — Spectator. 

Preservation of Vettael* from Fire. — A plan for 
extiugiiishing fire on board vessels having gone the. 
i^undf of the newspapers a few days since, I beg 
teavd to call the'aittention of your readers to the' 
B,ec6nd volume of .^oi;r .valuable Magazine, .p. HiM, 
where they will there see a similar suggestion by a 



•eaniaii, aad; boBd mcil^ft l f y diac approbation twelve 
years ago, which, if it had been adopted, would hare 
saved many live^aud thQUaandaof p^m^. I JOf tely 
poiaft out thii to«hew tifte valn^ of 'yotti^a^afette, 
wherein are many useful hints expressed by ingeni- 
ous minds, who, having tlie will, have not the means, 
of bringing them fbrward for the benefitof m^i^dnd. 
I am, &c., A. M. O. London, Sept. 18, 1837. ' 

A New Light.— A chemist ^ftT^^y fffiy^dn, fft*"* 
raaj^y experiments^ that a voidyroSaoeaVfS 
tricity in a glass vessel became luminotis, taaa, 
talst, succeeded in forming a long bottle, of 3 incbiei 
by iiOi from tvhich having exhausted the air, aoid 
o^ierwiseoc^d upon it by a galvanic battery, alijgld 
is now emitte<L being hung up la his a|»urtmev4 
equally cle^r;'1Sat not so oppressive to the eyes, aj 
that of the sun. — French Paper. 

■ ' Lime.-^lAme is said to be an excellent remedy fof 

J bwns or scalds : equal i)roportions of Utaae, water; 
and any Idnd of oil, made into a thin paste, and im> 

' 'lAedlAtely applied and repeatedly molsteoed, vUl 

; speedily remove the efiect of a bum ; aud if applied 
later, even when the blister has risen, the remedy 
never fails. This paste has been known to stop 
efiusions of blood, when almost every thing else has 

. filled. Dry lime thrown into a flesh wound is always 

. healing. 

. . .Effect of, Clirnflte and Cultivation on Vegetable*, 
— ^"fhe myrtle tree, which, with us, is a small shrub, 

' gfoWs in Van Dleman's Land to the height of 200 
feet, and has a trunk from 30 to 40 feet in eircum- 

. (erence. . The wood resembles cedar. — ^The Chinese' 
have an art by which they are able to produce 
miniature pines, bearing a perfect resemblance >to 
the gipantic specimens of America, and only five os 
six inches high. - -j 

The Queen* 8 New Dessert Service. — There has 
lately been exhibiting, at the Griffin ' warehouse, 
(^ate Weeks's Museum), Piccadilly, an elaborate 
specihien of skill and excellence in one of the fore>' 
most of Britltih manufactures. It is a splendid 
splendid dessert service of porcelain, made for bilr 
Majesty, by Messrs. BrameM, of the Rockii^bna 
Works, hear Rotherham, Yorkshire, of BriUsh mii^ 
terials. The designs, whi<^h are original, are by Mr. 
Brameld; and the pictorial emb^ishments hasMi 
been executed by the. artists of the Kocidng^«» 
Works. It has taken five years to complete tUl 
Extraordinary labour of British art, the charge i|^ 
which is upwards of 3000 guineas. The vesr^tf 
consists of 200 pieces, viz., 56 elevated vases, bask«t#| 
&c., and 12 dozen plates. The senice, by its Hghi^ 
niesi and elegance, will relieve the massive gold pltt4{ 
teau, candelabra, &c, which are uaed at the royi^ 
state dinners. 

, Literarg Patents.— Tope took out a patent for tL 
translation of the Odyssey, and at the time. I com 
meuced business, it was not uncommon ibr book- 
sellers to take out patents for new booksJ — Te^g^' 
Remarks on Copyright. 

The Notice of the Pulverized Cork Beds, gii 
p. 408, was extracted from an American paper. Wc^ 
are not aware of any article of the kind being mmiu.f 
factured in this coimtry. ' 

• The British Association. — ^We ahall devote aA ttb.^ 
tra sheet next week to giving an ' abstract of 
proceedings of the Liverpool meeting. 



in^ British and. Foreign Patents taken out loith. economy and despatch; Speeifu:ations, Visebtiman,: 
Amendmenfsi prepared or revised: Caveats entered;: and generally every J^ranch of Patent B\ 

J promptly transacted. ; , l . " , ' ) . 

Acpmpleta li^tfif Pa^enis fronithe ^'eirHesf period. (lb Car. Ih 1676,; to the present time may he^wi 

,Fe^'^,'64.iClients,'gratis. * • , 



tONDON: Vrini^ jand Published, for the Propri4tor, hf W. A. Robertson, at the Mechanics* Mi, 
imte, Np.-c;i>et^rb6Vohg:h,cd<irr, between 135 and 136, Fleet-street.— Sold by A. Sc W. Galiinianl 
• VlX'ienno, Parie. * . * • - 
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PABZ8 AKD 8T. OBRMAXV BAILWAT. 



PARIS AND %T, GSRMAIN RAILWAY. 

The last "movement*' of the Paris- 
ians has been i>y st^^am, The present 
point d' appui of tl^e excitement of the 
capital of Im Beffe Prcmce, is the re- 
sult of its first attempt to annihilate 
di9taoce by the aid of mechamcs. (Of 
the opening of the r^lway from Paris 
to St.Gennain^ we extracted an amus- 
ing account from the letter of the Times* 
Parisian comspondeut, in our 734th 
number ; atnl we now present our readers 
with an engraving of the works at the 
P^is terminus, copied from a lithograph 
lately published there ; and also with a 
map of the line. 

We shall f^o more into detail in our no- 
tice of this railway than we are in the habit 
of doing, in the first place, because it forms 
one of the first practical results, in this 
branch of 2(rt, of the usual superabundance 
of French theorising ; and secondly, that 
the principal features of the line may be 
pointed out to such of our countrymen 
as may be visiting the French capital, 
who will of course not fail to take a trip 
by steam to St. Germain. The accoimt 
which follows is made up partly from 
personal observation, and partly from j^he 
Parisian periodicals and papers of the oay. 
On entering the station at the Paris ter- 
miiiug and paying for ^our place^ you sure 
immediately struck with the prominent 
manner in which the national taste for 
caudy display, is introduced into an un- 
dertaking where everything is of great 
weight and giant strei^th. Having ob- 
tained your billet, on which is marked the 
number of the place you are to occupy, 
you are, on producing it to a gendarme, 
ushered by him into a magnificent saloon, 
vfhieh in the evening is Ughted with fine 
chandeliers. This saloon is in the form 
of a lunette, with a railing iu the centre, 
to ^vide the high price from the low- 
price passengers; each point of the lunette, 
48 the exit from this saloon to the stairs, 
(see ejj^ving on front page) which lead 
t9 each side of the railway ; the walls of 
this waiting saloon are divided into com- 
utifuUy painted and de,- 
Mms quatorze style; as 
lion portraits of ceilebra- 
Eid men of science. Thcf 
^mpartments cqiilain very 
id figures, emblematic of 
ry. Commerce, and Agri- 
coltmd. In smaller c(»npartments are 



tiblets on which are inscribed the names 
of Newcomen, Savery, Watt, Wash- 
brough, Trevethick, &c., Papin occupy- 
ing a place in the centre tablet, in 
consequence, perhaps, of some new dis- 
coveries of Baron Dupin, proving him 
to be the inventor of railways and lo- 
comotive carriages ! Elegant and soft 
cushioned seats, covered wilh scarlet 
dama8k> jate provided for the waiting pas- 
sei:^er, who is enjoined in the announce- 
ments to be at the rendezvous a quarter 
•of an hour before the appointed tune of 
starting — ^more tham half the time occu- 
pied in journeying the Hi miles. The 
windows of this saloon overlook the rail- 
way. The building, the interior of 
which T^e have just described, is over 
the commencement of the first tunnel, 
which is at a little distance from the ex- 
treme end of the railway, the line after 
emerging from it, continuing for a short 
distance, and terminating in a similar 
bmlding ,* and the part between^u^se'two^ 
erections forms a kind of head, sA^Bs^cfua 
to the basin of a canal, where passmigers 
enter the carriages, and the waggons are 
loaded. The path by the side of ^i 
train is here elevated so as to be over the 
wheels, and level with the floors of the 
carriages ; thus a passenger has mexfif to 
walk mto the vehicle, any accident froat, 
falling being rendered impossible. Th^. 
same plan -is adopted on the Binmfighaxi»> 
line, but on the Greenwich, the heigk^ 
to which a passenger has to mount is ex^* 
tremely inconvenient. The reader will 
perceive that the ^ew of the railway oa. 
our front page is taken from the building 
at the extreme end, and looking on to the 
building across the neck, if we may so* 
Speak, of the line. The former being the^ 
etitrSe, and the latter the sort^, andhav^^ 
ing similar flights of steps, as is partially ' 
seen in the engraving. 

The general design of these buildings, 
and the grand flights of steps, from a 
point of view taking in the whole, is of a 
very bold and striking character ; and the 
effect of this design, from being executed 
in stone, in fact almost cut out of a bed 
isf stone, comes with much force upon an 
eye acrustomed to the dullness of the 
hdfk and mortar structures of t]^eo«n« 
try. The facility ^th which stone can 
1)e procured, being oiien dug from the 
quarrt> bewn into bloeks, and used, near- 
ify auVpon the sam^ spot, gives the 
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^S PAAXft AV0.8T« GS&MAIir RAILWAY^ 

Paxiaa^e a jffr^ advanta|gfe over uc, in whicb-has been brought from Paris to 
the power oimaki^g a display of taste be taken on by these rivers, 
in the execution of tiheir public works. The whole length of railway is divided 
The law authorisii^ the formation of into three straight lines, and tluree curves, 
a cc^pany for the construction of the Each curve is on a levels and each straight 
railwav from Paris to St. Germain, was line is an inclined plane of 1 mil. in each 
passea on the 9th of July 1835. It com* metre (or 1 in a thousand). It was cal- 
mences^ at present, in the Place de culatedby the engineers that the same 
I'EiuropiB, on the iiorth of Paris, but it is power required by the locomotive to as- 
intended to continue it, by the Riie cend this incline, would be required to 
Tronchet^ nearly to the Madelainfi, in the turn each curve, in going from St. Ger- 
very heart of Paris ; the termination ia mains to Paris ; and that the power ne- 
at the port of Le Pecq, at St. Germain, cessary to turn the curve in going from 
The length of the line is 18,430 metres, P£u*is to St. Germain would be obtained 
or 11.160 miles, English. At Paris, it it from the impetus acquired by the train 
40.55 metres above the level of the sea in descending the inclines ; so that thus 
(about 127 feet English) and .at LePecq. the locomotives would always be kept at 
31.497 metres (about 101 feet), the dii- an uniform power of traction. On ap- 
ference in height between the extremities proaching Paris the terminal cur\^e di- 
being 8.071 metres (about 26 feet). The minishes to from 900 to 800 metres (960 
railway passes under the Place de TEu- to 832 yards), this being rendered neces- 
rope in a tunnel of 264 metres, or 844i|ft. ; sary by the locality, and it also serves to 
then through a cutting, walled in on each deaden the speed of the train as it ap- 
side until it enters another tunnel of 403 proaches the end of its course, 
metres, or 1292 feet in length, which By the railroad, the distance between 
leads as far as the Rue de la Paix in the Paris and St, Germain is only a third of 
village of the BatignoUes ; it then passes the length which it is by the river Seine; 
under the .exterior Boulevart and the the navigation between these two points 
Rue des Dames and Rue de la Paix, and is, besides being so circuitous, extremely 
various other streets, by means of bridges, difficult, and at times impossible. Tliig 
Immediately past that which carries the remark, however, merely applies to the 
Rue Cardinet over the railway, are large carriage of heavy goods, as no passenger 
warehouses occupying an area of 250 m, ever thought of travelling to St. Germain 
by 100 m. (800 feet by 320) for receiving by water. Even by the steam padpets 

foods and merchandise brought to Paris which were established a.bout a year ago 

y the railway. The line now proceeds between Paris and Rouen, from the cir- 

on an embankment until it crosses the cuitousness of the route, and the diffi- 

Seine a little way past Asnieres by a culty of navigation, it was found necessary 

bridge of five arches of 30 metres each, to convey passengers by diligences to 

(About 96 feet) ; it then continues in a a point about 15 or 16 miles doyn the 

direct, line from its first curve before the river, where they then embarked' in tlie 

BatignoUes for about 4500 metres (three steam vessel. ,, ^ 

miles), when between Colombes and The " materiel ** possessed fey tbe 

Asnieres, there is a curve of 2000 me- administration of the railway, coiisists of 

ti-es (about li miles) radius. In ar- a motive force of 12 locomotives of dif^ 

other, direct lime it then proceeds as ferent powers ; equal in all to 360 horses, 

far.as the two bridges over the Seine a llie means of transport consist of— . . 

Uttleway past Rueil^ where the railway , Jp^Um^ 

^akes another curve of a similar radius to 5 Close carriages, having accomnKJ- 1 . _^ 

the hfit Thes^ bridges cross two arms dation for ..............:...'/' , ^^^ 

iiito which the Seine is here divided, em- 2 Open carriages 1 '.,..,,' 80 

bracing the Isle du Chiard ; one bridge ^ Diligences ........'.. : V '246 

i3 pf three archer of 28 metres (89j feet) 20 Waggons " fumisfeed" , ....'. .i.rs^ 

each, . In another direct Une it then tra- ^,^ Waggons " nnfumished. . . . . . ■ , . ;;2900 

versi^s. the Forest of Vesinet and termin- Altogether there are vehlclesi for 4017,0 

ates at Le Pecq, in a lar^e dep6t for pas- persons.' There are four double %e9 .<rf 

aengers, and for warehousingmerchandise rails from Paris to the Batignolles ^ tl^;^e 

brought up by the rivers Seine and Oise from thence to near Asnieres, and two 

to proceed to Paris by the railway; or from thence to St. Germain. Asyel^how*- 
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ever, only one track is completed, for a 
considerable distance. 

The rails on this line are of great 
solidity, being twice the weight of mose 
on the Liverpool and Manchester, the 
former being about 60 lbs. per lineal 
yard, and the latter only about 30 lbs. 

The breadth between the rails is 1| 
metres, (about 5 feet) ; between the lines 
1.80 m. (about 6 feet) and on each side 
1.45 m. (about 4| feet). The tunnel of the 
BatighoUes is' divided into two galleries, 
in each of t«hich are two tracks of rails ; 
one gallery was commenced oii the 7th 
June, 1836, and finished, 9th March, 
1837 ; the other is not yet completed. 
The breadth of each gallery is 7.40 m. 
(about 23 feet ), the height 6m., (about 
20 feet. 

The number of persons going between 
Paris and St. Germain before the es- 
tablishment of the railway, by pubHc and 
private carriages, was estimated at 400,000 
a year, or about 1100 per day; it was 
anticipated that this number would be 
increased in a tenfold degree ; nor do we 
think the expectation likely to be disap- 
pointed: during the day the railway trains 
are always full, and on fine evenings and 
Sundays the crush to obtain places, is as 
sufibcating as at the gallery door of a 
London theatre during the Christmas 
holidays. 

The railway from Paris to St. Germain 
presents a summary of all the works that 
any undertaking of a similar nature, is 
usually called upon to execute . Two tun- 
nels, the one with four double lines of rsdls 
under two parallel arches or galleries ; 
the other with also four lines under a 
single arch. Three grand bridges over 
the Seine, of which one is of three arches 
pf 150 metres, (480 feet]l ; fifteen bridges 
for roads and streets, the names of which 
it is heedless for us to mention, to pass 
over the railway ; cuttings to the depth 
of 17 metres (oO feet), embankments to 
thehiii^ht of from 10 to 20 metres (32 to 
64- feet), arid a stone quarry traversed. 
, , The landscape, on the route of the line, 
jl^.not of any particular interest. On 
fcifossing the Seine at Asnieres, are seen 
Ijie magnificent Arc deTriomphe d' Etojle 
and the church of St. Dennis. "^The suc- 
cee'diiTg countfry is of a varying character. 
'iTie fbrest of St. Germain, near which it 
terminates is the most extensive in the 
neighbourhood of Paris, containing 5,550 
French acres. Its vicinity to the railroad 



is already attracting th^e A iiewstrearfi 
of population. The MmsbM^'L&gHPe, aiid 
its vast park of ISOO acres Is now, sAy6 a 
Parisian journalist, ' beihaf transforiaaed 
into a defiaieuse (joiorde, where are %ttlld^ 
ing under the direction of a young srrcfc- 
itect, M. Duval, *'^les construfctibos' les 
plus varieesl, les plus agr^tibles, les pl«s 
capricieuSes, q^^il i^eit possible devoir**. 
•Riis deUciease 'epl^^e ' is, thstaks ' tO tfee 
railroad, wittin forty ihinutefi/ j6ui-ney of 
Paris ; and for 8000 francs,' or £320, one 
may become the proprietor of an acre of 
land, well covered with wood, a pretty 
house and garden, and near the banks 
of the Seine. 

The railway trains leave Paris at inter- 
vals, ten times a day ; as also the same 
number of times from St. Germain. The 
departures are so arranged, that no more 
than one train shall be journeying on the 
railway at once ; the time occupied in 
performing the trip, being from 26 to 30 . 
minutes : indeed this arrangement is at 
present necessary, as for a great part of 
the length, the line is only a single track. 
The fares are from 1 to 2^ francs. 

The utility of the railway-system as 
applied to France cannot be questioned. 
In the neighbourhood of the capital its 
effects will be most beneficial. - The sup- 
plying of the markets of Paris, says a 
writer in the Revue Britanniquey "vritb ar- 
ticles of daily consumption, especially 
milk and vegetables, has been becoming 
more and more diflScult from the increas- 
ing population ; the great demand im- 
poverishing the lands in the neighbour- 
hood ; the kine are being constantly drain- 
ed to the last drop, and the gardens per- 
manent dung-hills. The swiftness of 
transport on a railway, he adds, being 6 
6r 7 times that of carriages on common 
roads, the produce of places six pr seven 
times further distant from Paris than 
are at present available, would thus be 
brought into the market. And if lines 
were to radiate in all directions frbm the 
capital, with connecting branches, from 
36 to 49 times the present extent of 
country would be laid under contribu* 
tion for the supply of Paris. 

On the other hand we have heard it 
objected, that the system of centralization, 
which gives Paris such a hold upon the 
wlxole country, would be increased by 
railroads; we think, however, that the 
effect wbuld be the contrary, and that the 
general adoption of the railway system 



Digitized by LjOOQIC 



m 



rT4ir V. QQMMOV W^^ 



f VQio opia prpvin^ to waotber, \voul4 ten4 
to ^Yi^lise irather than centfaXiAQ, infliH 
epipe and wealth, «8 weU pQliticaUy afi 

C6IBBMrCialllf« 



Wr,— At the iheetftipr tertjntly held at 
Liverpool by the British Association for 
.the advancement of Science, J per- 
cHve that doubts were thrown On the 
Btatemehts of Professor Henry of Nmv 
York, relative to the speed Attahied by 
steam boats navigating the Hudson 
River. 

Professor Henry said ** he had him- 
self often gone the distance of 150 miles 
in nine hotirs ; atid he had stated that 
the current was very trifling. Indeed 
what current there was, was reversed by 
the oceanic tide ascending the river.'^ To 
wMch Dr. Lardner replied, — " from his 
o\vn experience he utterly disbelieved, 
that the extent of fifteen miles an hour 
could be attained except by boats of a 
verypecidiar desctiption'* 

Professor Henry only stated, what is 
so well known to those who have been 
on the Hudson, that the only wonder is, 
that the remark excited observation. 
How did Dr. L. ascertain that the Ame- 
rieancthad not boats of a very peculiar 
desCfiptioH? Surely he ought to have 
ascertkhied the ftict before he vohinteered 
so uncourteous a contradiction. So far 
back as April 1833, 1 sailed the distance 
in elcvefl and a half hdurs, and that was 
not then eon^dered a quick passage. 
Perhaps it may be unknown to many of 
your readers, as well as the Doctor, that 
the boats navigating the Hudson are 
bniit chiefly of pine and t»dar, as light 
as possible, and only for sailing in smooth 
water ; indeed so dnproportioned are the 
timbers to the weight orthe engine when 
in motion, thsyt the decks are kept in 
continual vibration. The dimensions of 
one of their small sizedboats, the "Cham- 
plain," was given me by the engineer 
while on board in 1833 :— 

Length of boat ....,...., 180 feet 

Breadth ditto <, 28 " 

Ditto paddles 14^ ** 

Diameter of ditto 22 *' 

Boilers on deck, four, for the purpose of 
distributing the weight. 

Engines; t#o, SO-horee eaeh. 
€3pluider, forty-tfro< laches. 
Stroke^ tea fbet. 



StrokM per miaate, tnsnty^three^ 

Consumption of pine wood per tr^p, thirty 
chords, ^^ foiir dollac^.p^^ chore}. . 

The X)e*WiU QiAjtein is 39a fe^t hng^ 
independent of W iaise^w, lyhich may 
be sfovea feel more; \m» omk^-m&J^ci 
ISO-horse pow^, with a sixty* five in^ 
cylinder, and l»n feftMokai the boam 
wofks on 'ao erection of wo«di miied 
ffom fifteen to twenty feet 9bvi^ the 
deek. 

Whea ve eonsider tiiat the e\M^M 
of our river boats are shorty a»d 8li«ii|^ly 
timbered for the 9ea» w4Ui tiieiv eognae 
and b(Hkr in the hold, a supply o£ heaivy 
coal for fuel, we need not be surprised 
that they are unabk to attain tk^ apeed 
of boats built on the Aflaeriean pmc^le. 
If Dr. Lardner never travelled in. tha 
United States, 'Siis own evpeneaee" 
cannot apply to their bomts ; 9m eonee^ 
Quently, proves nothing. He disb^evee 
tne Professor's atatement, becaue^ at 
varianee with his own experienee^How 
modest ! It is to be hoped that Icragur 
ers will neither judge of the modesty ar 
courtesy of our scienlifie countrymen, by 
this rash exhibition ^f ill nafewe and in- 
decorum; had the Doctor suppreaaed 
his impatience a little longei , he night 
have learnt that the secret oC.their epeed 
hur in their shi^ bows, and light draft 
of water, in presenting a dtmiittehed 
surface to the action of die oppo«i)g 
forces, or resisting medium* rerhi^ 
inquiries are beneaw the Doctof •# notice. 
Has he been so long accustomed to teach, 
that he has forgotten tei leami BiU iise 
suppose Dionysius musistiU be absolute 
at Syracuse. 

I have the honour to be, . 

Your most obedient servant, 
John Gfiii-owAy* 

87, Piccadilly, Manchester, September 18, 1837. 

•Sir, — I am not one of ^os^ who 
have indulged in fearful appMhenstoha of 
the consequences likely to aifee f rom tiie' 
general use of kyanised timber, on the 
health of lier Majesty's lieges br «tti or 
by knd ; neither can I agree with > Mr. 
Muilray, who, in NmnW 734, page 
398, incHnes to attribute the present 
sickly appearance of the giraffes in the 
Zo<^ogical Gardens, Regent's Pbrk, to 
the drcumstamice of their contimui] &sk«^ 
ingof thekyanisedpaUngg, Thdieper- 
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sons who have stiidfed the economy of 
these curiouB animals^ well know the 
diiiiculty experienced in naturalisdng 
them in our extremely variable climate ; 
and to the effects ol ditnate alone, 
may their present state very fairly be 
ascribed. 

The followmg extract from Dr. Gran- 
ville's description of the saH mines at 
Saltxbnrff, in his recent work on the 
Spas of Germany, is somewhat curious, 
and well worthy af something more than 
** passing notice." 

'* As it was discovered that, where the 
wood was most exposed to the action of 
the salt earth, it became harder and 
harder, and was scarcely ever after liable 
to decay, all those piles which, when 
fixed, are not necessanly in contact with 
the salt parts of the mountain, are pre- 
viously so^ed in brine. Now here is a 
hint for a rival company to Kyan's mo- 
nopoly, which I u opnvincea offers no 
greater security against the decay of 
wood than strong brine would. It will 
be found on trial, that the bicMoride qf 
sodium in this respect is as eihcacious 
as the bichhride of m^rcwy employed by 
Kyan/* 

Dr. Granville appears to have a good 
deal of reason on his side^ and shouki 
the fact prove to be as he asserts, which 
I think very probable, the preservation 
of onr timber will become a cheap and 
easy pioeess; free torn all the objec- 
tions (just or unjust that have been 
made from time to time against Mr, 
Kyan's patent process. 

I remain^ yours respeetfltlly, 

Wm. Baddbi^bt- 

London, 9epteinbpr 18, 189f . 



EXPERtMBNTB IN ELBCmO-MAG* 

ketism; 
Sir,— I have completed an electro- 
magnet> which ismaoe from a half ipch 
roiC and i» three inehee in length. I cal- 
culated it vouUt support about ten. or 
twelve pounds;. but to my great trnx^ 
prise it sustained thiitV'five pounds with 
a battery only 2| in^s high, ffi»d: 2i 
diameter. Encouraged by this experiment, 
I commenced a trial of the hehx, whidt 
I believe has the property of sjaspendmg 
a needle in its centre; I w0und three 
layers of copper- we, about one-sixtieth 
inch diam., and covered with cotton, on 
a glass tube^ one inch diam., brought the 



three wires together, And soldered theid 
to a piete of large c6pper-wfee at each 
end of the helir. I then amalgamated 
the ends of the large copper-wires, and 
made the connexion by dipptog them into 
the cups of a batterygixlnches high, and 
four in diameter y but there was Bdt tiie 
slightest effect produced on the, needle, 
though the acid' was very strong. I 
tj^ied it next with a tube hafrinph mam. ; 
then , therjB was a little' effect obtained. 
Lastly, I tried it with a tube quarter inch 
diam. and four layers of wire, and it then 
drew the needle a little way in, but 
would not, as I expected, suspend iti, 
although I tried it with fine soft iron 
wire, fine magnetised needles, very strong 
solutions of different acids, and was 
particular about the amalgamations. If 
any of your ^lumerous correspondents 
can give me any information respecting 
the cause of my failure, and give a fejv 
pmctical hints, through the medium pf 
theMkchanic^' MasfAzine, ij; would greatly 
oblige,. 

Tour constanti reader, 

S. C. 
Weyvnouth, S^ptenOiMr 16, 1837. 

APPBilRANCB OF A hVVMW RAINBOW. 

Slr,r-It has been) observed th^tlouiar 
Rainbows are very V9X^ and have been 
seen only when the moon vweat the full, 
Whetlier they can be seen- wAyi at thp 
fviXXf t am not s^pared to im^ but the 
one which I am about tq describe oei^ 
tainly did hsmpen att tliat jteriod, . 

It was on Thursday evening, the 14t^ 
inst., |it a quarter past eight trelpck, and 
six hours forty*B8ven minutes after full 
moon, that I was walking, out^ iit a ^cM 
adjoining the house in w^ch I nunde^ 
when on looking at the ^ in a> noi^ 
western direotion* I wasr stniA with the 
appearance of something 'firhieb8eeme4 
like a rainbow. Never ha)y4ig men (me 
by night myself, and knowing it to beoC 
very rfve oe<;urence^ X hastened to e^ 
the rest of the family put' tb witnfsa thii 
extraordinary phenomenon* 

The weather in the course of the day 
had been very rainy; but Had cleared up 
a short time previous to the appearemce 
of the. bow. , The wind ^yas moderate, 
blowing from the west* The moon.yyaj 
shining as brilliantly, as I ever remember 
to have seen her ; not a cloud waa near ; 
and over-against her in^ the north-west 
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DUGOVERT OF KRB080TB $ ITS USB IN 
FRBSIRYING ANIMAL Str^STANCSS, BTC. 

For sereml years past, the dry distillation- 
of organic sttbatances has enf^ed the atten* 
tion and exerdsed the interest of European 
chemists. This process consists in snbjecting^^ 
them, when deprived of moisture, to a high 
tamperatore.- By this means die elementary 
principles of the body are tcted on ; they 
enter into new comblnationi, so that the 
prodncts are the resnlt of its destruction or 
daoompofition by heat. 

In 1830, M. Reiehenbach, a chemist of 
Blansko, while engaged in the inrestigation 
of this curious interesting subject, discover- 
ed kreosote aud five other substances, all of 
more or l^ss value in medicine and the arts, 
and all produces of the destructive distilla- 
tion of T»getable matter. Kreosote, how- 
ever is by far the most important of all these 
products, both on account of its chemical 
proprities and its numerous practical appli- 
cations. It was first discovered by Reich- 
enbach in impure pyroligneous acidi and 
afterwards in all the tars. 
' It is an oily transparent fluid, and when 
pure perfectly colorless; its odor is very 
similar to that imparted to meat by wood 
smoke, varying, however, accordingly to the 
species of tar used in its manufacture. It 
is readily combustible in the atmosphere and 
bums with much smoke. 

Kreosote has been successfully applied to 
othe preservation of fresh meats, and hence 
may hence may become an important article 
in domestic economy. The meats intended 
to be preserved should be immersed in a 
solution of one part of kreosote in a hundred 
of water. Here they should remain from 
twelve to forty-eight hours, according to 
their size, when they are to be dried, either . 
in the sun or before the fire, snd afterwards 
set aside for six or eight days, at the end 
of which period they ^nll be found to have 
acquired the consistence, appearance, smell 
and taste of the finest smoked meat. 

Kreosote is probably the most efficient 
substance yet dhcoveredfor tiie preservation 
of dead bodies of whatever kind. — Birds . 
poisoned with it, resist putrdaction for a 
great length of time, and the bodies of ani- 
mals may he mumified, so as to keep l^em 
sound for an indefinite period by immersing 
them in a solution of kreosote in water, or 
by injecting a mixture containing kreosote 
into the blood vessels. 

And, indeed, from recent investigations, it 
has been ascertained, beyond a doubt, that 
the tarry and resinous substances from which 
kreosote is cheifly manufactured, were the 
very articles used by the ancient Egyptians 
in the process of embalming, and by means 



of which their mmmnies hive been hmMk 
to after ages — ^mem^tos of the science and 
skill of that gifted peo|de, at imperishable 
and as wondoful as the pyramids them- 
sdves. 

It ia stated in the Asiatic Journal for 
February, 1836, that lieut; Ccd. M. C. Bog- 
nol preeented to the Royal Aaiaftio fl^ciety-ar 
hiunan hand and a piece of beef, preserred 
by means of a prepacation. of vegetable tar 
foond on the hordem of tJm Red Sea, ia the 
vicinity of Mocha.. I^e Bedoout Atmhs 
with whom he oonTarsed on thia auhjecty 
were of the opinion that this vegetable tar^ 
called in their language Katian, was the 
article chiefly depended on bytiie aadoit 
Egyptians in the process of emhahning. 
They also believed that huge quantities of 
camphor, myrhh, aloes, and frankacenae 
were used ; but these are evidently not es- 
sential, as the tar alone penetrates and dis^ 
colours the bone. The only use now made 
of this tar, is as a plaster or ointment for 
the sore hacks ei horses and eamflla» rot in 
sheep, and lastity, in the prqMndoo of' the 
heads of cruainala sent fimn the- diailuit. 
provinces to the seat of government. Tlie 
tar is obtained from the branches of a amalL 
tree or shrub, which ia found in moat peite- 
of Syria or Arabia FeUx. 

The process by which kreosote is proeund 
is complex and difficult ; that of Reichenhadi 
has been simplified and improved by other 
chemists. The following is the mode re* 
commended in the Annales de Chimie et de 
Physique of July, 1835, by M. Koene. 
The tar derived f^om pit coal is dSstiUed ia 
a retort provided with a long tube, having « 
large mouth. Under tfais is- placed a re» 
ceiver. The nil which comes onrer first' 
swims on water ; and it is neceasary to i»- - 
move from time to time the products o# 1^ 
distillation, till an oil is obtunedwhaehsiake- 
in water. When this is found to be tiie. 
case, the product is collected. The keoivy 
oil obtained during the distttlation condeaaee 
not only in the receiver, but also in tiietsbe 
of the retort, where it unites w%h the iuipb« 
thaline, forming a buttery substaaoc By 
applying a gentle heat, the mass will drop 
into the receiver. The product is now al« 
lowed to remain in a cool plaee for some-' 
honrs, after which it is pressed. The ei- 
pressed naphthaline still contsins oil, w^deh* 
is separated byheatiingitwith its own-wei^t 
of acetic acid till it melts. AfteE aHewing 
it to cool, the crystallized m^ht^ it pressed t " 
and the acid adhering to the kreosote is sotii- 
rated with sub-carbonate of potash. The 
kreosote is now to be shaken for a quarter 
of an hour with phosphoric acid, the pro- 
portions being half an ounce of the acid to 
twenty ounces of the oU. The mixture 
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OM^ thfis to lie agMed witdi its Ti»lam« 
of water, and aftenrards diitiUed mUk a 
graduated heat, care being taken to sepa- 
rata the oil which floats on its sorface. The 
rectified oil is now to be dissolved in its own 
Yoliime-of a hot solution of caustic potash, of 
the specilio gravity 1.120. When it has 
heas alknrad to cool for half an hour, the 
oU apon-.the aiurfaee is again removed, sad 
the haajpy oil agam treated wkh the canatic 
petesh, oidy a foavth part, hower^r, of the 
solutiDn beiiiglhis time employed. 

Oa anitthg the eoltitions of potash, a 
slight exoega of dilated phosphoric acid is. 
addedt and the free kreosote -dbich floats on 
the sanbae is separi^ed. Jt is again necti- 
fiad ; and the first product, which is chiefly 
watar^ being rqeoted, the kreosote comes 
over ^ta para. 

Kreosote has now been a suflioient length 
of time before the public to enable us to 
asoartam pretty certainly and accurately its 
real ftkmtaB a remedial agent. 

Reichoobaoh, among his fint experiments, 
applied the lowosote to slight scalds, in whidi 
he fanmd it eaunentiy beneficial. In the 
treatment of bums^ it has been employed in 
FriBoe, hamngf it is said, a remarkable ten- 
dency to cause the sores to cicatrize from 
the circumference to the oeatre, thus pre- 
vestiag. those irregular eontraetions, which 
often produce permanent disfigurement. 

Then is scaroelyany disease, in which, 
aoeording to the eoncnnrent opinion of nume« 
rons physidaas^ kreosote has proved more 
beneficial than in the toothache. It has 
been empfejped on the continent for this 
purpose, ever since its discovery ; and for 
the last two years, it haa been prescribed 
very exteaav^ ' in Edinburgh, and Dr. 
Cennick says, with great success. But un- 
less there be a cavity in the tooth through 
whieh the kreosote may be applied to £e 
nerve, as a general rule, no advantage will 
daxived from it. Where the pain is merely 
rbeasnatioi a solution of kreosote and water 
is* liighly vsefal, relieving more speedily, 
cerfciieiy, and for a longer time, than any 
other remedy. 

Variona explanations of the operation of 
kreosote in these cases have been offered, 
but none seem satas&ctory. 

1. It' has been supposed that the remedy 
prodaeed its-effect by destroying the nerve ; 
to this it has heen objected, that if the nerve 
were destroyed, the pain would never return, 
wfaeteas, in most cases, the pain returns after 
a considerable lapse of time. But the de- 



9tmction of the tiertSi il maybe rejoined, 
maybe partial only, sufteient to paralyze its 
sensibility for a while, but not sufficient to 
prevent a return of this sensibility. 

2. The kreosote mtiy anite ehequcally with 
the albumen, of the fluids, which are always 
exuding from a carious tooth, loid thus form 
a crust to protect the' nerve from i^ actioa 
of the atmosphere, 

3. It may, perhjipft, afford reli^ by sti- 
mulating the loaded vessels of the nerve, 
causing them to contract and expel the 
blood with which they are surchaiged. 

The best method of introducing the kreo- . 
sote is by means of a camel's hair pencil. 
After this has been done, the cavity should 
be fiHed with cotton saturated with pure 
kreosote, care beii^ taken, if possible, to 
prevent any adhering drops from touching 
and irritating the adjacent soft parts. If 
this should happen, however, the pain is 
but momentary, and is not attended with 
any serious consequences. 

Dr. B^ottson has published several inte-, 
resting cases of cutaneous diseases, in which 
the kreosote has effected a cure after various 
other means had been tried in vain. It has 
also been recommended in chilblains. Dr. 
Halm, of Stuttgart, says, that whether they 
are ulcerated or not, he accomplishes a cure 
in the course of a few days with a solution 
of kreosote in water. Several caution should 
be borne in mind, in the application of kreo- 
sote to ulcers. It is of great importance in 
regulating the solution, to remember that ' 
water dissolves only ohe-eightleth part of its . 
weight of kreosote. If a small excess of 
kreosote be present, it will float on the sur- 
face in the form of minute globules ; and, of 
course, when the lint or brush is dipped in 
the solution, these globules will adhere, and 
thus a much stronger preparation than was 
intended will be used. 

Of all the beneficial effects of kreosote, 
however, there is probably none more im- 
p(Hrtant than its power of dlaying the irrita- 
bility of the stomach, and of controlling the 
most obstinate cases of nausea and vomiting. 
Its power, in affections of this character (says 
Doctor Cormack) exceeds all other all other 
known remedies; and Doctor Elliottson says, 
that he never knew it fall to arrest vomit- 
ing, proceeding from funotionalderangemcnt 
mefdy. Doctor Bltiottson also prescribed 
it with great advantage in a case of vomit- 
ing fh»m arsenic ; and severally times suc- 
cessfully for sea-sickness. — American Jvur- 
nal of the Medie&l Science, 
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■BCTION A.— -^XTHfiMArteAt AKD PHVSfl- 
CAJL SCIENCE — FIRST SITTING. 

Read, ^' S«iggeBti6M «s to tke probable 



oauaes of tfae A«iriiil Caitents in the Tem<> 
perate Zones/ ' by Mr. Vf. R. Birt 

Read) a comniunicatMii from Col. Gold, 
late of the Royal ArtUleiy^ << On the possi- 
bility of effeedn^Telegn^piiic or SignalCom- 
municatlons dnringp Foi^ Weather, and by 
Night, in all seasons." The autbor calen- 
lates that the tninnt by his means would be 
thirty times quicker dian by tfae mail, even 
when conveyed by the rail-road, at the rate 
of twenty miles per hour. 

Read, a commuidcation, forwarded toihe 
Association by N. L. Beamish, Esq., '* On 
an improved mode of constructing Magnets," 
by Mr. CimniBgham, of Cork. The author 
stated, that he had tried steel of various 
qualities, but could not sueceed in making 
magnets suffidently powerful. While thus 
engaged, he met with a communication from 
Mr. Knight, jun., to the Society for the En- 
couragement of Arts, describing a new mode 
of construction, and reeommending common 
bUster steel of an open grain and highly 
caiixmlaed, as the best material for the pur- 
pose ; and since .mueh hammering is highly 
injurious, he advised that the steel should 
be procured of the sise exactly suited to the 
required magnets, which would obviate tfae 
necessity of forging, except at the centre of 
the rod, to give it 3ie horse-shoe form. The 
author stated, that -it would be an obvious 
impnyrement upon this method, to give iron 
the required form previous to its conversion 
inito steelf as this would render any further 
dtsturbaiice unuiecessary. It occurred to 
httm, ' while rejecting upon tlie very large 
quatitUfy of carbon in cast iron, that it ought 
to be admissibly adapted to this purpose, ^ 
aod^in order to test the correctness of his 
opinioB, he got three small castings made of 
the hof^e-shoe .form, eadi weigMng seven 
ounees; on'tonchittg these wkh a small 
ooaspound magnet- in the U6«al manner, be 
was very agreeably surprised to And them 
absorb and reCain the magnetic influexw^ein 
a- degt^ee superior to smy steel ones he had 
ever prm-ioustyoonstructed ; he stated, that 
he had so doubt that they woold be fiuther 
improved if beaten red4tot, and very slowly 
cooled, whieh would make the metal softer, 
and the grain more uniform, and they might 
afterwards be hardened at the poles to pro* 



duee the mttximum «fi^. He' ooAsidiiied 
this result of much' inhpcvtarioe, •sifrrlt ^^ai 
emMeus to construct compwutd iiMgiito 
for magneto-electriccd mwelriAies wUh'^gvaai 
ftcflity, and at a very 'trifliiig esipen^, ab 
any number could be east from -One ^'t&Bbei? 
pattern. ■ ■ •■• '-'"' "' 

Mr. Christie stated Ma rtet*<?'4hati tlie 
gentlemen, whose cornmunicalion had'Nea 
just read, had not entered into Mineiidd 
details, stating as well the power of the sleet 
magnets which he had previously made; as 
the actual and comparative power: ^ the 
cast-iron magnets, which he seemed^o bmok 
to prefer, tt must be obvious, that Without 
tills information, no scientifia personoMiM at 
all confide in the vague etatehient) that 
magnets made in one particidlar way w*dto 
** superior" to those made in another m^y, 
for both might be badly made, and the dif^^ 
ference might not be of mudh'praetieal im^ 
portance. He strongly doubted the value 
of cast-iron as a material for the eonstamo^ 
tion of magnets. — ^Mr. Holden said, that4i« 
preferred sted tempered blue^or ^^.spiiag' 
temper, and was, on the whole, indin^ W 
agree with the last speaker, in- doubting tli» 
value of the material proposed. He klMhr 
that cast-iron was capidile of recei^^^ 
strongly the magnetic iaftuenoe, send baM 4SF 
cast-iron, as long as they retained' th^ 
upright position, were found to posset- jto*. 
larity in a very high degree ; but he doubted 
whether, if they were removed* foeta' theif 
upright position, they woidd long ret«ui<helr 
poli^ty to any considerable ektentr^^A<M^i 
Peacock fully agreed with Mr. OtiAi^M^^i^ 
Mr. Christie stated, thatrSit the verj^^lki* 
meeting of the Association, in Bris^/^htt- 
Rev. Mr. Scoresbyhad made H oOttfffiidtiAi' 
tion respecting the construction of ibagjiett; 
and the material he prsfe^ed Wte 'ilmAf^ 
tempered steel, of the tiSuetemp^^ sutAt-uS' 
watch springs, or ladies' busk^. M^ laid: 
also strongly reprobated theleavhiginlit pirt" 
Of a magnet soft, and hardening th^ ^mti'^^ 
Mr. Snow Hai^s observed, that, 'ftxin^^ttMay- 
trial*, and much experiente,' fee ^wttfi'oossi* 
vinced that hardened steel wire("j«Ls«Ia84^it)' 
to be had in the 6h<>ps> wlthoui? Wny futfdMilf 
working it, or putting it into 1fcei'fir«9 '«if^ 
altering its temper, was the best mtil^riii^ 
for constructing small needles, intenlkd HO) 
retain thar magnetism permanent!^ 7 * aM* 
this latter consideration was of- tiie titaiost' 
consequence when constructing needles for^ 
philoiophic reie«tnAi^*<*^^ forlaittatte^, ii)»oti 
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^ magnetic- mtttksity itfc vftriow plaqee^ 
since the slightest alteration of power, in 
that case, would most materially and inju- 
riously affect the result. — Prof. Henry had 
tried cast-iron, and had found that it did not 
ktaih Its Baagnelie power lo effectually as 
common steel. 

• Wf^ ]uttbboik then gayer an account of the 
I>i»cu&si€tn, of Observations of the Tidesi 
(»btai|»«d b;ii»?mi8 of .the.gi«nt'<^ mtoia^ 
placed M hda 4kpQ9aX M the JUst mating ol 
ike A^goo^tUm* He trusted that when 
mm^n saw the results published in full, 
as they would shortly be in the Fhilosophi- 
cndlrl^KtfkBaf^dnSy they w^ould not deem ,tibeir 
tmp0rt«»i;Q ^p)?€tpoirtionate to the gr#at 
^bouviaad ej^nse which had been bestowed 
ttpon them* He also wished to infoi-m the 
Section .that he had< lately received, through 
the kiadnesa of M^ Ar«go» the printed Brest 
Tidd Observations from January 1807 to the 
end of/Deoember 1835, and the use that 
thoy sl^uld be put to remained to be deter- 
mMied. He was disposed to beUeve that 
littlfi more eould now be obtained from the 
beat oh^fNTvations than had already been, 
from, the oompacison of the London and 
liverpool. observations ; it would, however, 
b&desiraUde to determine the semi-menstrual 
ine^ua^ty in the height at Brest, which 
might, be done from the observations of a 
single year, And it would be also desirable, 
no doubts to Qompare the observations of 
identical, .tides of London and Brest which 
flight nO{w be done ; but on the whole, the 
l^bojor, and expense of a full discussion of 
t^mwovild be &o great that he much doubt- 
ed >whe^^ the advantages that would result 
wofi^compensate for them. 

. 3^e Hev. W- WheweU explained to the 
^eetiontha r^nlta of the observations made 
withini the la«t year, by the aid of his Ane- 
moypeter^ He had exhibited the instrument 
isLJuat »ni$9ush^ sta/te at theDubiUn meeting, 
m^ in A m^e matured state of its existenqe 
attj^ds^ls^'it had since received some va- 
l^ab^imprAvem^s, mUck were suggested 
l^y'4ho pmcUc4l wiM'kiBg of the machine* 
It/ might 4ttlSa6 at p^^esent to say, that in it 
ai^midl. set -of jvind*miU vanes, something 
like: the ventiil%tor8 plaoed in out windows, 
w^9 prescpftted to the wind hy a common 
vane^ let the Erection, of the lifind blow- how 
i^ migh^ :■ :thei aerial .oiiurrent (is it passed sqt 
these va^es into = rapid motion^^nd a ti^iin 
o^ wheels opd pinions reduced the motio^r 
^rhii^i^a^ thence communicated to a pencil 
traversing yertioally, and pressing against 
ai», upright cylinder, which formed the. supr 
port: . ^t the instrument. Ten thousev^ re* 
vphktions of the. % only cai^sed t^e pencil 
tot- descend the one-twentieth of uainch. 
The surface of the cylinder was japanned 



kept t^cii^g a. thicks liaregHlar ^, like the 
. , sliaclings on the coast of .a map i the mid- 
dle of a line was readfty ascertaiired, and it 
gave the mean direction of the wind actually 
' ejdiibited before the eye by a diagram, while 
the lengtii^ of tho line sms proportionate to 
- tSie velocity of the wind, and the length of 
time during which ^ hl^w.in. e>mh direction ^ 
which therefore gave what he called the in- 
tegral effects of the wind, or the total amount 
of the aerial c(iii«eht which had ^ssed the 
pkOe of observation i»r the d^reetion of eech 
poinfi of the compass^ during the • interval 
which had «kpsed shicei .the titne of last, re- 
cording, the instruments .This, it waswiell 
known, was a subjeetof mueh impotflatkee in 
meteoiY)logteal ^peouMoAs, but has not 
beenhitheTtoaecompUsfaed. Anemometers on 
this prin^pie had been also erected by Pro- 
fessor Forbes.and Mr..BafBkitt, at£dinburgh, 
and by Mr; Snow Harias and Mr. Southwood 
at Plymouth ; :biit he was not at present pre^ 
pared to state the results of these observa- 
tions, though they had little doubt they would 
be interesting and useful. 

Mr. Osier, of Buaningham, read an ac- 
count .of a new Registering Anemometec and 
Bain Guage, now in use at the Philosophicfll 
Institution at Birmingham, illustrated by 
diagrams, giving a condensed view of the 
observations recorded during the first eight 
months in the year 1837. 

He observed that the results obtained hy 
this instrument are essentaaUy different from 
those produced by the Anemometer exhibited 
by Professor WheweU. In this instiwaent- 
the direction of the wind is obtained by means 
of the vane attached to the rod, or rather 
tube that carries it, and coneequently causes 
the latter to move with itself. At the lovim 
extremity of this tube is a^mall pinicm work, 
ing in a rack, whieh slices backwards and 
forwards as the wind moves liihe vaeae, and to 
this rack. a peneil is atteched, whi<di war|ks 
the dijrectionof the wind on. a pc^er mldd 
with the carcUn&l pointe) and soa^usted as 
to progress- at the rate of one iaeh peir 
hour by means of a clock. The fynee is at 
the same time ascertained by a plaee; cme 
foot square^ placed . at ; .rfght angtes to* the 
vane, supported, by two light bateninning 
on fiietion jroBers, and^^ oovHmw^oalin® with 
a ^iral spring in such a-wa^ that, the plate 
csanAot be e«ect©d> by the wind's pressufe^ 
without consta»% acting on. this -springs 
and loottkinunicatwg th& qjaaat«s« of its ac* 
tion by a flight wire, passing . d»wn fiie' tJcnu 
tre of the ^tube to another, paaoil, below 
which it thus registers its d^ee of - force. 
The rain is registered at the same time by its 
weight acting «n a balance^ wfateh moves in 
piopoctioct t» the quantity ffdling,^ and has 
also a pencil attached to. it reoording the 
res«Jf» The receiver w go wrwmged as ^ 
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dlsclHurge every tpaaeitrti or incli tk&t iUls, 
when tiSs -peoeU again stands at sen>. 

jMr. WfadweU spoke highly of the cdn- 
straction of this anemometer; he "had no 
doi^t but that a very sMght modifleatlott of 
the mode of regislerhig its indications wonM 
oause it to answer overy pnrpose ivlkieh he 
had hitely described a» desirable. In its 
present form, however, it was the ferce of 
the aSrial carrebt« wldeh in indicated, not 
the integral efftot. He also highly com- 
mended the tain-guttge, and the method of 
showing in oj^e diagram to tSte eye so many 
important meteorologicaipheoenomena. Pro- 
fessor Lloyd stated, there was a very shnple 
method of causing the anemometer of Mr. 
Osier to give Ihe integral eifect of the wind, 
md that was to cutout tile paper covered by 
the tracings of the pencil indicating the force 
of the wind, and to weigh it; for it was easy 
to perceive, that since the ordinates of the 
curved spaces covered by those tracings 
were proportional to the force, and, tiierefbre, 
the velocity of the wind, and the abscissae to 
the time, the areas represented the integrals, 
or the total amount of the aerial current. — 
Mr. Ettrick asked, whether some other 
metliod of supporting the cylinder which 
moved backward and forward as the force 
of the wind varied, rather than friction rol- 
lers, would not be desirable*HBUch, for in- 
stance, as bridle rods, or other means known 
to practical mechanics, and he was sure, 
well known to Mr. Osier. Mr. Osier replied, 
that many methods of supporting this part 
o£ the apparatus had been tried and laid 
side, as not answering; among the rest, bridle 
rods. 

Professor Powell then communicated the 
progress of his inquiry into the subject of 
Dispersion of Light, since the last meeting 
of the Association. The results would, he 
said, appear in the next volume of the 
TraasactioBS of the Royal Society. 

8ECTI0K B. — CHEMISTRY AND MINEHALOGY. 
— FIRST SITTING. 
JPreiident--^Mtu Varas>ay. 
The first paper brought before the Section 
was one by Mr. G. Crane, of Yniscedwyn, 
** On the Use of Anthracite Coal, by the 
Combination of heated Air to the Purposes 
of smelting Iron Ore.'' The reduction of 
the quaat^y of fuel. expended, to less than a 
third of that before required of the bitmniv 
nous kvide ifor ti^ pmluctaoa^ of one toti of 
pig iroikH^the i»creaie of from forty to fi% 
per cent, i^i^ the fomer make by tiiis 
process, — ^and the incieaaed strength of tbb 
metal when oomfared with that hefon ob- 
tained by him, from the nalave arti of the 
South Weloh JBasin^ mH^ the^mse of the coke 
of the bituminous veins and oold blast, were 
leading poiatfl of thepapwt Mr.Cwae 



dwelt on the Abundance of this variety of 
fuel, of which there are large deposits in 
Wales, Scotland, Ireland, Sardinia, France, 
Transylvania, and particulariy America. 

The Secretary read a paper, by Mr. Grold- 
fakg Bird, ** On the Crystallization of Metab 
by Galvanic Influence." To M. Becquerel 
^t are mainly indebted foi* the knowLedge 
of the power of a single galvanic circle in 
producing powerM voltaic decompositions^ 
whilst to our own countrymen, Dr. Faradlay, 
we owe that most important piece of inform- 
ation, that poles, or attracting surfaceg, are 
by no means requisite to the crystallization 
of a metal'; and that all tliat is necessary for 
the reduction of a metal from the salt ox 
oxide is the mere paissage of a voltaic current. 
That this current may be of the weakest in- 
tensity has been shewn by Dr. Bird in an 
essay lately read before the Royal Society of 
London. The apparatus contrived by Mr» 
Bird was very simple, consisting of an ex- 
ternal cylinder of glass, capable of holding 
about half a pint of fluid, filled with a solu- 
tion of common salt (cldoride of sodium) ; 
into the contents of this cylinder was plung. 
ed a second and smaller cylinder, furnished 
at its lower extremity witii a plug jof sid- 
phate of lime: this second glass cylinder 
was filled with a solution of sulphate of cop- 
per ; into tiie latter a plate of copper, fur- 
nished with a conducting wire, was immersed* 
whilst into the solution of salt a plate of 
zinc, also furnished with its c<mducting wire« 
was plunged. Under these circumstances, 
a current of electricity is developed, the 
plate of zinc becoming positive^ and the 
plate of copper negative, although flie«i^c»- 
sity of the current coiild be scarcely 8U|j» 
posed su£Scient to the production of chemi«' 
cal action. Mr. Bird has, however, shewn, 
that when the connecting wires of the two 
plates of this elementary battery were im- 
mersed in a saline solution of a <» mp ef Ma d 
salt, the most important physical and che- 
mical changes were produced ; and that if, 
instead of immersing these jvirea in fluidey 
they are twisted together, so as to insure' 
metallic connexion, it will be found that ^e 
electric current developed will produce most 
interesting and unexpected effects, on Um 
metallic solution present in the smaller ; for, 
although it might be anticipated that .Qi(S 
copper would be reduced, yet we should ekr 
pect that this reduction would be mqi" ^ 
vious at the surfiice of the iieg;4t\ve .^leco 
which, howevier/Mr. Bird lias li«^«.^ 
be the caite ; fbt, on ex&muiittg the ping 
sulphate of lime (plaster of Paris), ct^^m - 
the amaUer cylinder, and 8epan).ti^ JEhe . 
solution of stdphate of copper ^oni;. the 
brine, it was found that beautifiol and hard 
cryitalf of metallic copper were depoMted 
in it, not in a confused manner^ but in veins 
precisely resembling thm met wltli w nviefr 
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of whichi however, it is scarcdy necemary 
to observe, they presented but a miniature 
resetnhlance. From this, it appeared, that 
the mere passage qf an electric current, in- 
dependent of the presence of the p<^e8, was 
sufficient to effect metallic redactions^ sup-* 
porting, in a satisfactory manner, the experi« 
ments of Br. Faraday on this subject. The 
ncetallic crystals thus obtained were very 
hard and brilliant, resembling, in a striking 
manner, those produced in the vast- theatre 
of nature ; indeed, some specimens exhibited 
by Mr. Bird, obtained by the aid of his 
miniature apparatus, precisely, and, indeed, 
so closely, resembled the most perfect forms 
of native and ruby copper ore, that they 
would probably defy the most expert miner- 
alogist to discover their true origin. These 
effects were, moreover, by no means confined 
to salts of copper \ for, when solutions of 
antimony, lead, tin, zinc, bismuth, silver, 
or other metals, were placed in the inner 
vessels, instead of a solution of copper, the 
metals were, in every case, reduced, partly 
en the plate of copper which served for the 
negative electrode, but chiefly in crystals 
imbedded in the mass of plaster of Paris 
dosing the inner cylinder. 

To one circumstance, Mr. Bird particu- 
larly called the attention of the meeting, 
viz. the danger of considering the chemical 
changes produced in the bowels of the earth 
» in ^e first place depending upon metallic 
yelns themselves ; for, although it was evi- 
dent that by the action of heat upon them, 
tifermo-electric currents may be, and no 
doubt are, developed, yet we must regard 
the ' first physical cause which induced the 
deposition and formation of these very veins ; 
flOid |this cause, it is evident, can be none 
erther than, in the first instance, chemical 
action. 



SMTCON 04-<-QS0L00Y AND 0EOORAPHT.— 
FIRST SITTING. 
Pfe$6dtikt^'Bje<r, Prdfbssor SbdowIck. 
The first communication was from Mr. 
Whfewell, ** On the Changes of Level of 
LJttid and Water," which have taken place, 
or ni&y be likely to do so. He mentioned 
that tms was one of the questions proposed 
by the Association, and for wliich a grant of 
moiley 'had been voted ; namely, to ascertain 
wiijfi ]gppfcat ' accuracy the (Uiferenoes of level 
of '^ utmber of pomts in two straight lines, 
aifig^ht angles to each other, and termina<^., 
ti^ ^tl the ' siea coast. Although a portion 
onfytfif the task prescribed had been per* 
fofttled, he could vouch for the accuracy of 
th6 'survey which had been made in a lino 
tram Brf&ewater to Axemouth. The gen- 
tlemati who effected this survey was Mr. 



Bout, of Bristol, sad the Une is tiie saoM sn 
that chosen formeHy for a ^p caotal, h^ 
tween Bristol and the south coast of De^on. 

The next communioation brought forward^ 
'Originated ako from a question proposed by 
the Association at a forsaer meetiiig, and 
submitted to a eommittee. This eommittee 
undertook to make experiments, for the pur^ 
pose of determining the quantity of silt in 
sea water at difier^t dei^s ; but of their 
number the only geutleman who had per^- 
formed an extensive series of experiments, 
was Captain Denham, of Liverpool, who now 
made a report to the Seotion, of which the 
following is a brief outline. 

He stated that the proportion of insoluble 
matter contained in the Mersey, amounts 
<to twenty-nine cubic inches in the fiood, and 
thirty-three inches in the ebb, in each cubie 
yard of water ; evincing a preponderance of 
one in eight in the matter of the ebb, or 
4S.065 cubic yards of silt, &o. which is de- 
tained by the banks outside the Rock Nar* 
rows each tide, with the exception of what 
the succeeding ebb disturbs, at the exhaust- 
ed stage of the former ebb. Thus, the ebb 
of to-day ranges over sixty-four square miles^ 
and the next ebb over forty-four square 
miles, reducing^ by one-third the first day's 
layer; that being the relative proportion of 
silt held in solution, and deposited over the 
outer area, at the northern margin of which 
the cross-set of the Irish Channd ebbs, 
limits the deposit by sweeping into broad 
water what may extend so far. Nov th* 
excess of silt, on the 730 refluxes of tido that 
occur in a year, amounts to ^,087*450 cubic 
yards, capable of spreading a layer, if equally 
disseminated, of twenty-one inches thick 
over the first tide area ; one-third however 
is disturbed, and carried over to the second 
tide area ; or there is an uniform increase 
of the banks, and decrease of water in the 
channels of the estuary of the Mersey, 
amounting to seven inches per annum. This 
deposition of matter is however very tme- 
qual, some parts of the coast and of the banks 
receiving great accumulation, while others 
are often taken aWay. At the quarantine 
ground, the bed of the river shoaled up 
twenty-two feet in eight years, and then 
eleven feet in two years, over a space of half 
a mile long by one-quarter a mile wide; and 
yet this was swept away in eighteen mouths. 
Captain Denham had been eiamfning the 
port of Liverpool, for fourteen tear*, and 
he infers from his obserratioikii, (aat a timtf 
will arrive iriien.ao aocess to this port eould 
exist, unless inan sets bounds, hf his ftige- 
nuity, to theopenOiou of tidal action. Hcj 
made a ninnberof kwal observations, whfeh 
showed the diligence he had ezerdsed in 
both pkumiDg and exeeuti&g whatever he 
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ooBcehred might benefit this most impoytut 
|iott; wnd he finished hy an explatiatloA of 
his priAcipie of a constant sea leVel, wMoh 
he had ascertained to he at three hours he- 
ftirc, or three hoars after high water, and by 
exhibiting the instrament which he had em- 
ployed in drawing up water from diiTwent 
depths. 

Mr. De La Beche pointed out the great 
importance of these experiments, both to the 
acientiiic and the prdctieal man, in affording 
information concerning operations and works 
on the banks of estnaries and rivers. H« 
conceived that the utmost caution should 
be used in making embankments^ a« in most 
instances they had proved detrimental to the 
navigation — Mr. Yates spoke also of the 
enormous quantity of silt determined by 
Captain Denham, as being of vast import- 
ance in illustrating the opinions of Mr. 
Ly^U, on the changes produced on the eardi's 
surface, by causes still in operation. He al- 
luded to a communication made some time 
ago by Mr. Homer on a simflar point, namely 
the quality of earthy matter contained in the 
waters of the Rhine. — Lord Northampton 
gave Captain Denham's experiments as an 
example of the importance of the British 
Association, and of its peripatetic character. 
The important port .of Liverpool has been 
ever in great danger of having its navigation 
seriously injured by the accumulation of silt 
at the mouth of the Mersey. In consequence 
of a question proposed by the Association, 
the true nature of the case had been dis- 
covered, and remedies pointed out. 

SECTION D. — ZOOLOGY AND BOTANY. 

FIRST SITTING. 
President— \V. Sharpb Maclkay, F.L.S. 
Mr. Gray offered some remarks on the 
supposed production of insects, by the ex- 
periments of Mr. Crosse, and referred to two 
experiments made by Mr. Children in fi. 
manner perfectly identical with those of the 
former. The solution of silica was obtained 
from Mr. Garden, in Oxford-street, and in- 
one experiment it was sealed up, whilst in 
the other it was exposed to the air ; but in 
neither case was there any appearance of 
insects. The insects had been very indefi- 
nitely described by Mr. Crosse, some having 
six, and others eight legs. It was no proof 
that they could not have been produced 
from the water used in the experiment, be- 
cause it was boiled, as that would not be 
sufficient to destroy the eggs of the insects 
deposited therein. — Rev. Mr. Hope remarked 
one jsecuUarity, that "no one had given the 
insects a specific name, and that they merely 
appeared to belong to the commonest spe- 
cies of Acari. — •fte Chairman mentioned 



the olfetmgtanoe^ that the aeoda and germs 
of aaimali and vegetables are earlier and 
more quieUy devel^fted in a current of eke- 
tridty, and that ia all probiAiility, these 
fannurable eirciimatanoes operated upcm the 
eggs of the ittsects prochiced in ^aestion. 
It was w^ known that seeds mniki vetaia 
their vitality for aa indefimte ptoiod<Of fam^ 
and there was no reasom why any limitidb&uld 
be put to the vitiality of the eggs of animals. 

The Rev. Mr. Hope read a letter from 
Sir Thomas PhiUips " On a Method of de- 
stroying Insects which affect Books and Ma- 
nuscripts, particularly the AnoMa,** Fmr 
the purpose of preserving Ixk^^ he had 
used paste, in which ooTrosife sufatiumte 
was mixed, which would for some time' resist 
their attacks. He had effected the ^gtroo-* 
tion of Anobinm itriaiwn in his libraty, by 
plaeing in different parts of it pieeea of' beech 
plank, smeered over m summer with fmre- 
fresh paste. It was soon <hscovered which- 
pieces of the wood were infected, hy-t^d^ 
saw-dust, and these were removed and hmtt^ 
So injurious is this species, that he'^feon*- 
sidered that one impregnated female wud^. 
be sufficient to destroy a whole library. HO 
had also observed two other eBanae9-«4i 
small brown beetle; and one moeh largert 
introduced from Darmstadt or Frankfort-on-'' 
the-Maine, whidi was not very abwtidaMtty 
although very destructive. This latter >waa 
about six times the size of the former, of* a* 
black colour, with white qtots or sjtiipOtr 
belonging to the modem ieamly Ourim*, 
lionidnBf and being most partial to the books - 
bound in oak boiurds. ' ' • >i. 

Mr. Curtis suggested the employmmitiof 
spirits of turpentine, as the eieot of oqito^- 
sive sublimate, and o(^er poisoneSB -mil^* 
stances, only lasted a shoit time^ andeoliD? 
stained the leather. — ^The Chairman rejaitarkf** 
ed on the deatmotive tffiects produced hj 
Dermestes in his Ubrary in Cuba. It vna 
probable that the insects which attadced the! 
paper were different from those viiieh mt* 
tacked the paste, the fonder being Anuria 
and the latter small coteo|>ten>msinaoctB» Ho 
had found no method of pmservationicO-cf*' 
fectual as to give the books a free^mtrbii*^. 
of air, and, for this puipose/ba wiaa aliimya 
accustomed to leave his book»ca8e<apeii*'tjie' 
books being plaeed a^ut tano inches fraaRi 
the wall, so as to altow a free oircidaticMUr-^. 
Mr. Hope remarked, that tho infiasiikw of 
quassia had been esteemed a pittventire<i 
and Mr. Gray stated, ihat» in OeuswMi ih^ 
water used in the maimlMnre al paper fraai 
that in which quassia had been iBfosedj. ■ 

Mr. Golding Bird referred to the ofaservau. 
tions of Mr. Gray, with reapeet to tlie fivo** 
duction of insects, as stated by. Mr. Croaae 
in his experiments, which he had vep«iit)od| 
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on aUrg«( sdaldy but ^thout any result, 
althMigh h« had costiaued them for. 8ome: 
week«y ¥afyh)gthem in eyeiy poscdble ^orm.. 
Hetklfib explftfaied- that' sveh corold xbot have 
hetfk" praduded froin the alioa, as thia was 
prddf4tMed ftorit theroaoftBTeei the alkaline 
sdMkm M^rittca-hndmnriatioaaid, the fluid 
passing %hrei«g]ir the ifiltisFibem; nothing hut 
verydtttiteixtf^iatiaiacid..- > 

Slj^t^O^ £~;^!C.^i^OMV 'AND MBBICINe". ' 

iXhe B^cQiud repo^iibioC the St^h-Cojnmittee,- > 
ap|»ouiDed. by.theAiSSOciatiQii to investigate, 
tfaaiMotions .and pttola^a of th^ Heait, was . 

'fBefQiedbtcrsUbing ihmjr last inyestigatioo^v 
th^ tGiittmiteti ^atod tl»t . they had tbuad 
fi9qwfnit:{oppwtttiljitieS: of cQulirmiug the 
cobchiaibn^- of 4Jbeif fori»er researcl^es on 
the! ."n^ral* sounds of the heart ;. and these 
concmeddas not having been shaken by any 
smbseiqUentiesj^erunent^ or well-founded ob- 
jeidiMii^ 1^t> Goa»ioittee consider them esta> 
blifthed;-.vi^d» that the first sound of the • 
htaset' ia- naxeniUH^ caused by the sudden 
apd>C«rci)Ue tightening of the muscular iibres 
of.^heuttahtridesnhen they contract; and 
thaAothA.becQBd. sound essentially depends 
oa.^tiie''Macti(r& of the. arterial columns of 
blodd on,tfaefie«ailunar valves of the arterial 
ofifiqesy. at » the inomeni of the ventricular 
diflBtoteL Ceiiiiin other circumstances .were 
stetedi^ M. being : capable of adding to, or 
modifying these sounds. 

'i(Tfae.ahiief fiubjeotf «f their present inquiry 
wcrOf. the uAAatund,.. pv morbid sounds, 
sottuidinM heard in 1^ heart and arteries ; 
and^"ia;inye8tigatiiig- the causes of , these 
seikiidBj.-.'vrhiBh'JUiennec compai'cd to blow- 
lad^ fi^cu^f sawing^'' purring and cooing, or 
mnitcdl soDJlds; they, sought to determine, 
lii^'WiiafeiB.the.ess^itial' physical cause of 
thaieifaoiDids-^ ond^ 2aid» In what manner 
diMUb Quri dfevxtope I thiS} physical cause — A 
o^eol} aiiBwevtto fc|ies&. inquicies would de- 
tehmAoi'the'Talacr dC.t^M^e pounds ^& sig^s 
attdi8MU8e.-'n . '.<!. 

'itJStiit i2ainBii1;fcee .^upd..1^at they eould 
piiMlac«:f raoiselijr the same sounds in every 
vMQtty.) byiuni^oHiiig, .an various mod& »&dr 
degneesV'i* trnteok of water throughf^Ii^dia» 
ikblwD AiiiiiK9>;' ' atfed by numerous ^^peri^ 
manlii/ itfaej asctrtaiAed th^ relalAons which, 
tii^ cbaBuaU^ of .these ^sounds bore to the 
Bart«re>^<ftWf impediiAeAty and to the force 
of thd'eortvntk They obtauied. similar re^ 
sHdts •oh; eMperiinen/ting ^n tke. arteries/ of 
living 'ataiaials^ and diseovered^ that in thn 
human stbjedt the same sounds, may be 
jbrodttced by simple preesure^ not only In 
VOL. XXVII. 



the: ftrteri*!, but in , ttefiBeiqw f\^. They, 
found tliat the ^junds heprd in, tljie neck^ 
described by wme. eminent, E^^ench. ?yyiters : 
under the n«u3MS hmt^ de 4i^l8% and druii 
de. imHC^*f'»» fligps qf /R ,pf^^tikcnlar morbid 
condition> «lhlch; sefuire^^ th^ use of ceritain _ 
remedies^ mayi)OiiriQdjjce(l.at will,, by^ the 
pressure of the stethoscope on the ju^ar 
veins pf thje hoalth^^jt.^er^p^ ^^4?jthp*'e- 
fore not i neeesiAia^if ^, .^^, .qif ; ^isea^e , .tut 
has pr^bAl]|3iy.l^ftn..i8w?piJ(^t§#y;c§^uj§pd.^by; 
the: sajne.,pi:efl»4re .i^ gj^fty^q^ip^ ,jn ,\j^hich^ 
it has been. cpnsidere4 ^ a piprbi^ ^gn. ,. 

The Commifctee. epftfi^uder i^i answer to 
the first inquiry, that a qert^iin resistance to . 
a moving cuarreint. i^ the essential physical 
cause of aU the various sounds in c^uestion, ] 
and that this resistaajce is generally given by 
some pvassure qu, or impediment in, the tube 
through which the currc ut moves j but that 
sometimes the resistance i^ caused by a ' 
change, in the diie<;tion of the current, by 
which it is made to impinge on tlie walls of . 
the vessel which contains it. 

The second inquiry the Committee think 
can be fuUy answered only by extensive clini- 
cal and pathological observations, with due 
regard to the previous investigations ; but ' 
they have planned some experiments tliat 
promise to elucidate certain obscure points 
of the pathology and diagnosis of di.^eases 
of the heart and arteries, the knowledge of 
which would be of direct practical advan- . 
tage. These points the Committee propose' 
to investigate, if tlie Association thuik lit ta 
re-appoint them to this pffiqe. 



SECTION F. — STATISTICS. — FIRST SITTING. 
President —Lord Sandov, M.P. 

Colonel Sykes read a summary of a paper 
" On the British CoUectorate of theDeccan." 
In the Deccan artisans of various kinds' do 
the work of the fanners in their respective 
branches, and ai*e paid by allotments of land, 
and a pei' centage on the produce j thus, the 
barber shaves for his land, the tailor-makes 
clothes for his laud, &c. — ^which land is 
cultivated by theni to produce fpod- Tlie 
revenue derived by the government was 82 
per cent, in the agg^-egate from land, and 
altogether averaged 8*.: per annmn for each 
ludividuaL The nativei manufacture, or sUk 
and eotton has been almost suppressed hy 
the machinery of Engknd. There ai*e few 
oiiier manufacturing, products of ^y value, 
and thjBseare not produced in the Company's 
territories, with ouje or two slight exceptions. 
Tl>e transit duties on the conveyance of goods 
are exceedingly onerous, and fp^m a great 
irapediinent to commerce. 

At the conclusion of the paper, a vote of 

F F 
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thanks was passed to CoL^Sykes. In the 
course of a discussion which took place at a 
later period in the day, several questions 
were put to Col. Sykes, in reply to some of 
which he stated, that the wages of a head 
carpenter, as compared with the price of 
grain, were from 25s. to 30*. a-month ; a 
comaoon carpenter, 3ls, to 35*. ; a smith, 
the same ; field labourers, 14*. a-month for 
a man 1 from 7s. to 14*. for a woman, and 
6.V. for a boy, finding themselves in every- 
thing, and working from sunrise to sunset. 
He was afraid that the loss of the two prin- 
cipal manufactures was not made up or com- 
pensated by any increase of raw produce for 
exportation. The cultivation of various arti- 
cles might be greatly increased to the advan- 
tage both of the natives and of the people of 
this country : for example, several kinds of 
oils, and many species of fibrous plants, 
suitable for cordage. The breadth of land 
under cultivation has not been increased of 
late years. The instruments were so rude 
and simple, that were not the returns natu- 
rally so gceat, and the cost of production so 
trifling, the people could not live. The con- 
dition of the labouring classes is little better 
than that of the people in many parts of 
Ireland. The system of transit duties was 
under the serious consideration of govern- 
ment. Until within the last twenty years, 
there had been constant intestine wars, which 
were now put an end to under the influence 
of the British government. 

Mr. G. R. Porter, read *' A Brief Me- 
moir of the growth, progress, and extent 
of Trade between the United Kingdom, 
and the United States of America. '^ He 
began by observing, that in these days of 
watchfulness and severe scrutiny into every 
branch of public expenditure, it would hardly 
be credited that there is not a trace to be 
fouud in the Journals of the House of Com- 
mons of any account of the produce of ihe 
tasies having been called for by Parliament 
during the whole course of the American 
war,— -a fact attested by the late Mr. Geof ge 
Rose, who liaving been for many years a 
Cabinet Minister, knew well the importance 
of suoh returns. 

The British Colonies (Mr. Porter con- 
tinued) which now form part of the United 
States of America, were, with the exception 
of .Georgia, aU founded in the seventeenth 
century. Tlie date of the first settlement of 
each individual colony was as follows : 



Virginia 1607 

New York.... 1G14 

Massachusetts 1620 
NewHajQipshire 1 623 

New Jersey . . 1624 

Delaware .... 1627 

Maine 1630 



Maryland 1633 

Connecticut.. 1635 
Rhode Island . 1636 
North Carolina 1650 
8oath Carolina 1670 
Pennsylvania . 1682 
Georgia...... 1733 



It was not until more than a ceatoiy bad 
elapsed from the period referred to in tlie 
fqregoing extract^ and when they had secuared 
their independence, that any part of the saw 
material employed in the cotton mann&c- 
ture was received from the Britiah planta- 
tions in America. A few bags ef cotton, 
arrived in 1785 and 1786) wwe appafcfttly 
of foreign growth, and had been transmitted 
to America from the Spanish mam, Cottnn 
was raised in gardens inr the Uwlted States 
before 1786 ; l^t that was the first year in 
which it was cultivated by plaziters as a crop ; 
and 1787 was the earliest year io whiob any 
of the growth of the conntiy was e^qaerted. 

Before the separatioa of tbe British {hv- 
vinces from the mother cQunliy^ th& atate- 
ments which were given eoncemidig their 
trade exhibited that of eadii prQii)zie& sepa- 
rately. Attention was then diresjlied to a 
table which contained the olljcial.valse .ef 
imports and exports from and to each, fro- 
^ince, for the years 1701, 1710, 1720, liaO, 
1740, 1750, and 1760, and ther^ter far 
each individual year to 1783» wiien tiie in- 
dependence of the United states was liiUj 
recognized. For a long period up to tkat 
event the operation of the nav%al»OA laais 
had given to this country a monopoly o£ the 
trade with its colonies $ and Mr. Port^ etm.'^ 
sidered it worthy of remark, that so long as 
the American provinces continued UHpaeoiu 
nected with England, the increase oi the 
commercial intercourse bore a yery iaade- 
quate proportion to their increasing popala^ 
tion. In 1749 the number of inhfthitants 
in the provinces was stated to be 1,046,000* 
and the official value of e^qports and ii^pQfta 
was 2,117,845/. Assuming that that t^ 
population between 1749 and 1774 inepieaaed 
steadily at the rate afterwards es^bited hy 
the census of 1790, the number of inhft* 
bitants in 1774 must have boea 2,803,<U^ 
If the trade had increased in ^ ^ual catif^ 
the imports and exports in 1774 would iMlxt 
amounted to 5,676,523/. ;. whcfeas th« ^^ 
tual amount was only 3,964,288/., showi«i9^ 
a deficiency of 30 per cent. 

Another table exhibited the ofilcial va!ti» 
of our imports and exports from and to the 
United States collectively in each ye^ from 
1784 to 1835. The earliest census for the 
United States was taken in 1790, when tha 
population was found to be, a,9?9»328. Tha 
official value of our trade with the United 
States in that yeeu* was 4,622,851/. In 1800 
the population was found to have in^^eaaed 
to 5,309,758. At the same rate of increase 
the trade in. that year should have been 
6,246,925/. ; but as it actually amoi^ilied ta 
9,243,432/., the increase was greater than 
that of the ^ population by .48 per cent. In 
1810 the population was 7,^39,90d> md the 
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trade 10,427,722/. If the proportion of 
1790 had been preseryed, the amount would 
have been 8,517,739/. The excess, after 
allowing for the increased population, was 
therefore 22 per cent.; but tf the compa- 
rison is made with 1800, it appears that the 
increased trade is not quite 13 per cent., 
while the populaticn was augmented at the 
rate of 36 per cent. } there is therefore a vir- 
tual defideaey of 23 per cent., which Mr. 
Porter considered ought to be ascribed to 
the operatioa of the OTdersia Council issued 
in retoliation of the MiUoi and Berlin de- 
crees of Napitrikeon. Purraing the compa- 
riacm to 1820, we find that tibe population 
was then 9,638,166, showing an increase 
over 1810 ot d3f per eent.; On the other 
hand, thiere is a feUing off in the official 
value of the trade between the two countries 
at the rate of 27 per cent. This circum- 
stance Mr. P^^rter attributed to causes of a 
temporary nature, capable of easy explana- 
tion. On the renewed of the intercourse be- 
tween England and America, after the peace 
in 1815, our merchants and manufacturers, 
stimulated doubly by the deficiency of Brit- 
ish goods in the American market, and their 
superabundance and consequent low price at 
home, made such large shipments of manu^ 
ftbetores to the United States, that a glut 
wag there produced, and as this occurred 
simultaneously with a considerable derange- 
ment of the currency in the commercial 
cities of America, English goods were sacri- 
ficed at ruinous prices. In the meantime, 
the commercial distress which had visited 
our own country was passing away, and an 
effective demand for our products had arisen 
from other tjuarters, as appeared from the fiict, 
that although the real value of British goods 
exported to the United States, which, on 
the average of the five preceding years, was 
near 9,000,000/., fell in 1820 to 3,875,286/.; 
the general exports from the United King- 
dom to foreign countries were greater in 
1820 than they had been in the preceding 

In 1830, the date o( the last census, 
the population of the United States was 
W,856,165, and the official value of the 
t**de Wi«i -tliis country 16,292,639/. The 
increase, as compared with 1790, was 227 
pfer, cent, on the population, And 252 per 
ctent. -on the amount of trade. If the com- 
^iferison is niade with the regaining decen- 
nary |>eriods, it will- he found that the in- 
d-eftse'ita 1830-' was as follows :— 

• Increase per Cent. 

Population. Trade. . 

Coitopai-ed with 1800 .. 142 .. 76 

'— 1-810 .. 77i .. 56 

^ 1820 .. 3H «• 115 



The increase of population in the United 
States, between 1820 and 1830, was at the 
rate of 3 J per cent, per annum. If we as- 
sume that the increase has since gone for- 
ward at the rate of 3 per cent, in each year, 
the number of American citLzens in 1835 
must hive been 14,784,589. Tlie official 
value of their trade with this counfty in 
that year was 25,671,602?. A comparison 
of this amount with the value of the trade 
in t^ years of the different enumerations 
exhibits the following results : 

Increase per Cent. 
Popttlatioii. TYade. 
Compared with 1790 .. 276 .. 455 
-^ 1800 .. 178 .• 177 

— 1810 .. 104 .. 146 
^ 1820 .. 53 .• 239 

— 1830 .. 15 .. 57 
But Mr. Porter considered that it was not 

simply with reference to tiie numerical in- 
crease of the citizens of the United States 
that we should consider this question of the 
increase of our trade. During the forty- 
seven years that have elapsed since the first 
census was taken, m 1 790, at least 1 1 ,000,000 
of tiie inhabitants have been added to their 
number, being equal to an increase of 276 
per cent. But during that time we are fully 
warranted in believing that the wealth of the 
country has been augmented in a much 
greater proportion ; and it may be fairly 
presumed, that, but for the untoward inter- 
ference of wars, and of that which is scarcely 
less inimical to national prosperity than war 
— commercial jealousy, the dealings between 
tlie two countries must have become far more 
considerable than they are. During the 
period in question, America has added ma- 
terially to her means of consuming foreign 
products by the extent to which she has car- 
ried the cultivation of exportable products. 
In 1791, the whole export of cotton from 
the United States was under 200,000 lbs; 
and it was shown by accompanying tables 
that the average annual importation of Ame- 
rican cotton into this country during the last 
ten years, has exceeded 225, 000,000 lbs, the 
value of which cannot have been less than 
7,500,000/. per annum. In 1836 our im- 
portation was 289,615,092 lbs., which, at 
the average price of the year, probably pro- 
duced more than 10,000,000/. sterling. 

The intercourse between this couiBtry and 
the United States is important, not only to 
our merchants and manufactunare, Init also 
to our ship-owners, and that in a continually 
augmenting degree . The tonnage of vessels 
which entered the ports of the United States 
from fomgn countries, in each year from 
1«21 te 1836, ««*iiifei^8hing Aaaftrican nid 
BritiAfromo«wr»hippi^,wwJBis fellows ^-* . 
F F 2 
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Tears 

andiog 
30th 










Centesimal 


Ameilcan. 


British. 


Other 
Foreign 
Vessels. 


Total. 


proportion 
of British to 








American 












Tonnage. 


1821 


765,098 


55,188 


26,338 


846,624 


7.21 


1822 


787.961 


70,669 


29,872 


888,502 


89.7 


1823 


775,271 


89,553 


29.915 


894,739 


11.55 


1824 


850,033 


67,351 


35,016 


952,400 


7.99 


1825 


880,754 


63,036 


26,891 


973,681 


7.15 


1826 


942,206 


69,295 


36,359 


1,047,860 


7.35 


1827 


918,361 


99,114 


38,475 


1,055,950 


10.79 


1828 


868,381 


104,167 


46,056 


1,018,604 


• 11.99 


1829 


872,949 


86,377 


44,366 


1,003,692 


9.89 


1830 


967,227 


87,231 


44,669 


1,099,127 


9.02 


1831 


922,952 


215,887 


66,061 


1,204,900 


23.39 


1832 


949,622 


288,841 


104,197 


1,342,660 


30.41 


1833 


1,111,441 


383,487 


113,218 


1,608,146 


34.50 


1834 


1,074,670 


453,495 


114,557 


1,642,722 


42.19 


1835 


1,352,653 


529,922 


111,388 


1,993,963 


39.18 


1836 


1,255,384 


^47,606 


132,607 


1,935,597 


43.62 



The most important part of our trade with 
America consists in our exports of manu- 
factured goods. The following table exhi- 
bits the declared value of those exports in 



each year from 1805 to 1830, with the ex- 
ception of 1812 and 1813, the records for 
which two years we destroyed at the burning 
of the Custom House in London.* 



Declared Value qf Bntish and ItHsh Produce and Manufactures Exported fr&i/n, the United 
Kingdom io the United States o/Amet^a, in each year, from 1805 to 1811, mid from 
1814 to 1836. 



Years. 


Amount. 


Years. 


Amount. 


Years. 


Amount. 




£. 




£. 




£. 


1805 


11,011,409 


1817 


6,930,359 


1827 


7,018,272 


1806 


12,389,488 


1818 


9,451,009 


1828 


5,810,315 


1807 


11,846,513 


1819 


4,929,815 


1829 


4,823,415 


1808 


5,241,739 


1820 


3,875,286 


1830 


6,132,346 1 


1809 


7,258,500 


1821 


6,214,875 


1831 


9,053,58a 1 


1810 


10,920,752 


1822 


6,865,262 


1832 


5,468,272 ' 


1811 


1,841,253 


1823 


5,464,874 


1833 


7,579,699 


1814 


8,129 


1824 


6,090,394 


1834 


6,844,989 


1815 


13,255,374 


1825 


7,018,934 


1835 


10,568,455 


1816 


9,556,577 


1826 


4,659,018 


1836 


12,425,607 



sannot fail to strike any 
this table is the large 
•ts in the three earliest 
rs of the series, when 
; occurring in the inter- 
extent of the shipments 
considered as the result 
of the renewal of commiercial intercourse 
after the war. The yeays 1805. 1806, and 
1807, 1835, and 11836, followed long periods 
of friendly intercourse. The serious falling 
off that occurred in 1808 and 1809, Mr. 
Porter, as ^already stated, attribujted to the 
effect of our celebrated Orders in Councili 



issued in retaUation for Napoleoh's - Milift 
and Berlin Deorees. Neu*^ oiie*thit4>^' 
our kreign export trade in 1805, 1806, and' ' 
1807, was carried on with the Untied miit^».' 
The high degree of importattee:!t<r eatii 
country of the trade: which it carrios on ^th 
the other was evident from the Tables mp- ' 
pended to the Memoir. The proporllMis 
which that trade bears to the entiM fbre%H 
trade of each country are as follows t 



* This omission is less to be regretteda beeaiMe 
of the unfortunate state of hostiUty into whicli th^ 
two countsei were plunged during those yvan. 
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Centesimal Proportion which the Trade between the United Kingdom and the United States 
of America bore to the whole Foreign Trade qf each country re^ectively^ in each year, 
from 1821 to 1835. 



Yetm. 


Centesimal Proportion 

which the Trade with 

England bore to the 

whole Foreign Trade of 

the United Statca. 


Centesimal Proportion 
which the Trade with 
the United Stotes bore 
to the whole Foreign 
Export Trade of £agUnd. 


1821 .... 


35.95 


16.95 ' 


1822 .... 


38.16 


18.57 


1823 .... 


32.70 


15.41 


1824 .... 


31.75 


15.86 


1825 .... 


37.67 


18.31 


1826 .... 


29.60 


14.77 


1827 


35.03 


18.87 


1828 .... 


34.75 


15.78 


1829 .... 


33.75 


13.45 


1830 .... 


33.13 


16.02 


1831 .... 


41.78 


24.36 


1832 .... 


35.99 


15.00 


1833 .... 


35.41 


19.36 


1834 .... 


39.61 


16.43 


: 1835 .... 


41.76' 


22.31 



The proportion which our export trade 
with the United States bore to our whole 
export trade was, in — 

1805 28,91 

1806 30.31 

1807 31.80 

1836 23.28 

Mr. Porter stated that in the foregoing ob- 
servations all remarks upon the state of con> 
Tulsion into which this most important bnuobch 
of our foreign trade has lately been thrown 
had been avoided, partly because its occur- 
rence is too recent to allow of a sufficiently 
calm estimate being made of the cause or 
causes which led to the catastrophe, but 
chiefly because it. would be difficult, if not 
impossible, to enter upon that subject with- 
out departing from that line of strict statis- 
tical research which it is desirable to pre- 
sei*ve in the proceedings of this Section of 
the JSHtlsh A»u>ciat{on, In conclusion, he 
remarried that the shiiiments of British pro- 
duce and ttantttfiictnres, in the year 1836, 
amounted, aecording to the value declared 
by the shipptsrs^to &3,368,671/., of which 
sum America took 12,425,605/., or 23.28 
per (sent. The total shipmraits in 1835 
amovAted to 47,372,270/., of which Ame- 
rica took. 10,568,45^/., or 22.31 per cent., 
the difference befcween the two years bdng, 
on the total shipments, 5,996,301/.^ and 
on the shipments to America, 1,857,150/. 
Without admitting or denying that these 
figures give evidence of over-trading, he 
called attention to the circumstances of the 
two people — namely, that the means of ob- 
taining the comforts of life are enjoyed by a 



larger proportion of them than is the case 
with any other people ; that the habits and 
predilections of the citizens of the United 
States lead them to giVe a preference to 
British goods; that ours is the cheapest 
market in which they can procure many ar- 
ticles necessary to them ; and that we are, 
out of all proportion, tlieir best customers 
for the raw produce of their soil ; and he 
asked whether, if the trade of the two coun- 
tries ^ere put upon a proper footing, and 
conducted upon enlightened principies, that 
amount of traffic could be considered exces* 
sive which gives annually to every citizen of 
the United States articles of British growth 
and manufacture to the value of sixteen 
shillings and ninepence three fartliings ! 

A report " On the State of Education in 
the Borough of Bolton in 1837," was read 
by Mr. Ashworth. — ^The Return made to 
Governr 
tion has 
ton theri 
correctii 
a very |r 
scholar? 
scholars 
scholars. 

There are now 21 Sunday schools with 
9,867 scholars, or 19* per cent, of the po- 
pulation, of whom about 2000 may be esti- 
mated as being in attendance both at daily 
schools and Sunday schools, leaving the 
number of 7,867 or 15f per cent, of the pop- 
ulation receiving instruction at Sunday 
schools only. 

There are 66 day and evening schools 
containing 3,227 scholars, or §J per cent. 
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of the population are not ki attendance at any 
school whatever. 

In the Sunday schools were found- 



Total number of scholars 1 1 ,094 , or ahout 
22J^ per cent, of the present population, 
citimated at about 50,000. 

Children equal in number to 20 per cent.' 

2,014 s^holan in 4 schools connected with the Church Establishment. 

1,085 scholars in 1 Roman Catholic School. 

6,768 scholars in IC schools belonging to various classes of dissenters. 

formation on the subject. The income was 
stated to the committee to be 450/. 

Of superior schools for the children of 



In Bolton there ai'e 5 charity schools with 
692 scholars, inchiding the 2 infant schools. 
There is also a grammar school, whose 
scholars have been entered at 120, being the 
number reported to government, the master 
having declined to give our agent any in- 



persons in good circumstances there appear 
to be 17 with 721 scholars. 



Of common boys' schools there are 15 with 851 scholars. 
Of common girls' schools ... 5 — 209 — 
Of Dame schools 23 — 634 — 



— 944 being boys and 750 girls, all the 
boys' schools containing some girls, and 
vice versa. 

Extracts from the reporter's notes will 
show that even this limited education is of a 
very inferior quality : — 

** I find that in many of the schools there 
are, in many cases, from 20 to 100 scholars, 
crammed into a dirty room or cellar, with- 
out air or ventilation, the effluvia from whose 
breath and clothes is exceedingly oifensive, 
and must be very injurious to the children's 
health. In most, too, ordinary household 
occupations have been carried on by the old 
women along with the teaching of the 
scholars. In some instances the neighbours 
were sitting over the fire in the school, 
smoking their pipes to chat and gossip. 

" A good deal of the bad morals, bad 
manners, and absurd prejudices, which we 
find amongst our population, are perpetuat- 
ed by the example of the teachers and their 
associates. It was sometimes difficult to 
get questions answered. To the inquiry as 
to the method in teaching arithmetic, several 
of them replied, * Why tli* graidley owd- 
fashioned road.* 

*' One of the masters, whose head was 
bound up with a dirty rag, and whose house, 
in a back street, seemed never to have been 
cleaned, told me, in answer to the question 
whether he was educated for the employ- 
ment, that he was so educated, adding, 
* Myfeyther larnt eight parts of sjyeech be- 
sides EngJish, and Parson Fond.s- foud him 
tin he could ieych him no feer.^ Upon my 
remarking that I supposed he would also 
Imve been liberally educated, he said, * Oh, 
yOs, T larnt accidents and grammar.* His 
occupation he said had bcJn that of a navi- 
gator, or, as he explained the terra, * lie had 
'vorked at making lodges and rescn'oirs.' 
Necessity, not fitne ;s, seems in almost every 
instance to have been the cause of the teach- 
er's adopting this employment, as i? evident 



by a perusal of the answers which they 
have given on being asked what inducement 
led them to undertake the profession of a 
schoolmaster. ' Old age, and to get a liv- 
ing.' — * My husband left me with four small 
children, and I undertook it to get a living.* 
— * My husband could not keep me, so I took 
this because I could get nothing else.* — One 
man gave as his reason that he had lost his 
left arm, and a woman that she had lamed 
her foot. Another old woman said she kept 
a Dame-school because ' she geet poor, and 
was a widow.' " 

An abstract of the Report maAe by the 
Regents of the University of the State of 
New York, on Education," was then read 
by Dr. W. C. Taylor. 



SECTION O. — ^MECHANICAL SCfENCB.-^ 
FIRST SITTING. 
President— "Bev. T. RoBi^fSON, D.D. P.R.S. 
Dr. Lardner read a paper by Mr. Reming- 
ton, ** On the Railway Balance Lock." 

This balance lock is designed to raise or 
lower a train of carriages by a horizontal 
motion. The trains are proposed to be 
elevated on a stage of wood or iron raised 
or lowered by wheels and axles upon train 
plates or rails laid in a series of inchned 
planes ; the construction of which waa ex- 
plained by a diagram. The stages are pro- 
posed to balance each other as far as their 
own weight will suffice, and the power re- 
quired is to be supplied by a stationary 
steam-engine. The author believed that 
this system would be found superior both 
in cheai)ness and despatch to any system of 
inclined planes j he described it as an at- 
tempt to convert a railway into a series of 
level planes broken by steps. Its genered 
principle was to lift the trains from a lower 
to a higher level, by a single line of rails 
placed on a platform which was to be raised 
perpendicularly between the walls of the 
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lock. At the sides, of tilie platform are wheels 
or rollers, which are intended to play in dia- 
gonal grooves in the walls, the platform be- 
ing connected by wrought iron rods with a 
superior bar j there is a similar platform on 
tlie other side of the engine ; and the trains 
are raised by a series of levels. 

Mr. Williams* paper on the Treffos Pump 
was next read. Great difficulties arise iu 
the case of the common pump, wherever 
there is a long column of water between it 
and tho well. It is proposed by this pump 
to keep up a continuous motion in the 
column, however long, thus permitting the 
pump to be placed in the most convenient 
position ; it was said to save the power by 
which a long column of water is set in mo- 
tion afresh at each stroke of the pump, and 
to save expense in the dimensions of the 
supply pipe by keeping up the contiuuity of 
the action, a purpose hitherto attained im- 
perfectly by the use of two or more cylinders 
aotiug ia succession, which Mr. Williams 
thought complicated and inapplicable to the 
purposes of the common house pump. Mr. 
WiUiams places an air-tight vessel or cham- 
ber, which he calls a ** treffos," ndjacent to 
and of somewhat larger dimensions than the 
cylinder of a common forcing-pump, the 
bottom of each being connected by a suc- 
tion pipe. The treffos is to be quite filled 
in the first instance with water through an 
aperture in the top, and tp be completely 
closed when the pump is set in motion. As 
the piston ascends, the water below rises in 
the cylinder and falls in the treffos, until the 
water is on a level in each, there being no 
atmospheric pressure in either. 

Mr. Evans thought the proposed plan 
rather disadvantageous than otherwise. He 
and Mr. Adams considered that it was only 
an enlargement of the common pump, and 
subject to the same defects, the friction be- 
ing greatly increased, moreover, by the use 
of a pipe of so small dimensions as that pro- 
posed, three-fourth of an inch. The differ- 
ence jqf friction was very perceptible between 
pipes of 1 J inch and 1^ inch diameter ; it 
must, therefore, be very greatly increased, 
indeed, in a pipe of three-fourths of an inch ; 
while the employment of the second valve 
was also objectionable. If three valves were 
to be employed, the same effect might be 
obtained without the large chamber. Mr. 
Knig^it inquired whether the pump, could be 
refnoved to a distance from the well, a case 
in which the common air vessel could not 
be used. The Secretary explained that such 
was Mr. Williams's assertion, the advantage 
consisting also in equalizing the current, 
and in the certainty of obtaining a cylinder 
full at each stroke. The object was to ren- 
der the piston independent of the supply 



fipe, but d^eudeut on the larger vessel, 
t was answered, tliat for the certainty as- 
serted to be given, the action of the pistoft 
must still be depended upon. 

The Section then proceeded to the con- 
sideration of Mr. Hehw<>od's paper " On the 
expansive Action of St«tm in the Cornish 
Mine Engines." Mr. Uenwood exhibited 
tables and diagmms illustrative of th^ vari- 
ous elements which , influenee the expansion 
of steam in the cyliu4er!^ of some of the 
lai'ge pumping engines iu these mines. The 
diagrams pointed to differences in the eaiiy 
part of the stroke depending on the quanti- 
ties and pressures of the steam iu the boilers, 
on the dimensions of the valves, and on the 
load of the engines ; in the middle of the 
working stroke of ali of them, parabolic 
curves described the pressure of the steam 
at successive instants, and at the end of the 
return stroke another parabola indicated the 
saving obtained by expansive working. In 
three engines at Huel Towan, East Crinnis, 
and Binner Downs, the relative duties per- 
foi'med by one bushel of coal were respec- 
tively 86, 73, and 73 millions of pounds 
lifted one foot high, and 1085, 870, and 1006 
tans lifted the same space, for one farthing 
of expeme. 

A long and desultory discussion followed. 
Mr. Henwood stated it as his belief, that in 
instances where results considerably differing 
from those given by him had been obtained, 
as where the duty had been reported to be 
120 millions instead of 80 ; some deception 
had been resorted to, probably by the work- 
men, in support of the qualities of their 
favourite engines, such as putting in a very 
large- quantity of coals before the engine 
commenced, and then removing it prior to 
its being inspected. In his own experi- 
ments, he had never known the duty to be 
more than 91 millions, the lowest being 70 
millions. In answer to a question put by 
the President, as to how he determined the 
quantity of water raised in determining the 
duty, Sir. H. stated the loss of water to 
be about one-tenth. His experiments, in 
answer to a question put by Mr. Ham, ho 
stated to be of from twenty to thirty hours. 
Doctor Lardner said, the question before 
the Section was of great importance in a 
general point of view, being, in fact, this :— ^ 
** What amount of mechanical virtue resides 
in a quantity of coals' of given, quality?" 
Mr. Taylor had last year informed them 
that 125 millions of pounds v»^ere raised a 
foot high by the combustion of a bushel of 
coals, though it had previously been much 
doubted whether 110 millions could be so 
reused. Mr. Ham, replied that in np instance, 
at least from a long experiment, had the duty 
much exceeded 90 millions. Mr. Gallovftiy 
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had, from aa experiment of twelve hours, 
obtained a duty of 125 millions^ where it had 
formerly been estimated at 80 millions, bat 
he was prebably deceived in the way de- 
scribed above. In another instance, 90 or 
91 millions were found to be the correct 
duty where 127 millions had been reported 
to be so. In answer to a question from Mr. 
Guest, Mr. Henwood stated that the engines 
did best duty at a velocity of from 5 to 7 
strokes a minute, the length of the stroke 
being ten feet : he now confined his obser- 
vations to pumping engines, without refer- 
ence to winding or stamping engines. Some 
single engines working expansively did bet- 
ter duty than double engines workitig not 
expansively, the duty of the former being 
30 or 40 millions of pounds, that of the 
latter not more than from 10 to 20 millions. 
The variation of the strokes was not more 
than two or three inches in ten feet. At the 
end of the stroke a bell is touched by the 
engine, and is not left untouched more than 
once in a thousand times. Mr. Evans had 
made an experiment on this subject by sus- 
pending a piece of jack -chain corresponding 
to the length of the stroke, and had found that 
i 1 the best engines there was an intermission 
sometimes every fifth or sixth time, some- 
times every eighth, or ninth ; the variation 
being sometimes scarcely perceptible, some- 
times half an inch, sometimes 5-8ths of an 
inch, Mr. Henwood mentioned that the 
engine must reach within three or four inches. 
Dr. Lardner inquired whether the indicator 
was used to estimate the vacuum as well as 
the steam. Mr. Henwood said they applied 
it to steam only, as being \^ hat was to them 
most important. — Mr. Webster knew an 
i^istance where a rotary engine altered did 
rather more duty than a single pumping en- 
j;ine. The discussion ended by Dr. Lardner's 
declaring his intention to propose a recom- 
mendation that measures he taken to deter- 
mine the duty of double engines expansive 
i\n>\ not expansive, acting as used in manu- 
factures ; as also the pressure of the steam, 
the quantity of the water and the size of the 
valves. 

The attention of tlie Section was next 
occupied !)y Mr. Russell, of Edinburgh, 
*• On the Mechanism cf Waves in reference 
U) Steam Navigation.'' Mr. Russell had, at 
jjrcvious meetings of the British Association, 
given an account of his investigations on the 
resistance of fluids to the motion of vessel s, 
and ascertained the law of interference of the 
wave in modifjang the nature and amount of 
that resistance. Since the lart meeting of 
the Associaticns lie had extended his obser- 
vations to a variety of subjects of practical 
importance, and amongst others to the im- 
provement of the navigation of such rivers 



as the Thames and the Clyde, in which steam 
navigation was extensively employed. In 
these rivers it was found that steam naviga- 
tion was conducted under very great disad- 
vantages when compared with the open sea. 
Mr. Russell had discovered that in dballow 
water one great impediment to high veloci- 
ties was the generation of, which he termed, 
the great wave of translalaon of thedlspljKed 
fluid, — ^not undulatioa of fluid, but transla- 
tion of one part of the fluid, reaching to the 
whole depth with equal velocity. When the 
vessel is propelled, .the water heaped- on its 
side generates this great anterior wave of- 
translation, which increases as the vdocity 
increases ; the section of displacement of 
water is increased in the ratio of the sine of 
inclination. In one instance where tlie depth 
was five feet, the anterior wave was tin*ee 
feet above the level of the water, so that the 
bow was buried in it, and when tiio vessel 
stopped the wave moved at eiglit miles an 
hour, and though the vessel drew but 20 
inches water, her helm was knocked off. 
This anterior wave moves with a given velo- 
city proportionate to the depth of the fluid, 
equal, in fact, to the fall of a heavy body 
through half the fluid. In some cases, the 
boat being stopped, Mr. Russell had followed 
the wave for a mile, and found it advance 
at the same rate. The object then would be 
to make the centre of the vessel coincide as 
, much as possible with the centre of the wave, 
thereby diminisliing the anterior wave and 
diminishing the resistance. This wave is at 
present generated to so enormous an extent 
that in one case the waves extended to a 
considerable depth for a mile and a quarter, 
the depth of the river being increased 1^ 
foot in a channel of 500 yards. In six or 
seven feet water the imersion would be three 
feet more at stem than when the boat was at 
rest, the progress being doubly impeded by 
the anterior wave and by the stem depres- 
sion. The question then was, to what was the 
wave due ? and how was it to be got rid of? 
In general, the greater the difference between 
the velocity of the vessel and that of the wave 
the more the impediment was diminished. 
The increase of the velocity of the anterior 
wave relieves the vessel, and this is obtained 
not by widening but by deepening i^kt channel, 
while at the same time the velocity of the 
stern wave is increased, so as to come for- 
ward to the centre of the vessel. In one 
instauce a vessel moved at the rate of 4 miies 
with twenty two strokes a minute, at 6 miles 
with 35 strokes, and at 5^ miles wi& &mn 
CO to 70 strokes. The next great impedimBnt 
to steam navigation consisted in the Icnrma- 
tion of lateral currents on the side of the 
vessel, which having the same direction with 
the motion of the paddles, had the effect of 
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diminiflhing the relatiw difference of the velo- 
city of the paddles and of the fluid, and thus 
diminished the propelling power of the pad- 
dles; the engine being obliged to make an ad- 
ditional number of strokes. The third evil 
arose from the stern or posterior wave or 
surge, by which great injury was done to the 
banks of the river and to the smaller vessels 
navigating it. At an increased velocity this 
wave rises in a cycloidal form into a breaking 
surfuoev The remedy for these evils was to 
be found not in widening the river, as gene- 
rallylsu^osed, nor in giving gradual or-gentle 
slopes to 'the sides of the chaimel, but in 
deepening the river and rendering its sides as 
nearly vertical as posable, by wMch the im- 
pediments were diminishedtoa great amount. 
Mr. Russell had made experiments with dif- 
ferent form? of channels ^ as, square or rec- 
tangular, with perpendicular sides ; angular, 
the^ides sloping to the centre ; and semicir- 
cular. The general result was, that in a rec- 
tangular channel the velocity was that due to 
the fall through half the depth of the channel. 
Thus the velocity of a wave of one foot was 
three miles an hour, of one of four feet eight 
miles, of one of fifteen feet fifteen miles. In 
all cases the rectangular channel was found 
to be the preferable one. Such a channel 
would generally be the most expensive, but 
sometimes, where, as on the Thames, the 
land adjoining was of high value and gentle 
slopes to the banks where therefore not at- 
tainable, the rectangular would be the cheaper 
form. 

The next wave generated was what Mr. 
Russell tenned the wave ** of unequal dis- 
placement, " arising solely, it was found, 
from the form of the vessel. This wave was 
seen diverging [on both sides of the vessel, 
from the bow towards the stern, arranged in 
two straight lines extending to a great dis- 
tance behind it. This wave might be greatly 
dimmished, and sometimes almost entirely 
removed, by giving the lines of displacement 
a slight concavity towards the stem, the 
vessel being sharpened out. When the 
vessel does not raise the water in given uni- 
form progression, but is so bluff that certain 
points displace more than others), an anterior 
wave is formed of excessive displacement, the 
injury done by which is only inferior to that 
of the stem surge. 

Mr. Fairbum, of Manchester, stated, in 
reply to a question put by Dr. Lardner, that 
the results of his experiments corresponded 
with 'those obtained by Mr. Russell, and 
inentk3ned one instiance where, at a velocity 
of seven miles an hour, the channel being 
.five feet deep, the stem was dragging on the 
grotrnd. — Mr. Herapath inquired what pos- 
terior form of vessel Mr. Russell had found 



the best. Mr. Rnsseli 8tai»d that on thi^ 
point the result of his eacperime&ts indicated 
a form very different from that approved of 
by naval officess in general. Thpy preferred 
a form bhiffin &ont and tapering towards 
the stern. Mr. Russell's experiments went 
to show that this should just be reversed, and 
he had made sixteen of them at different ve- 
locities, from three to fifteen miles an hour. 
In the nafvigation of the Clyde, the progress 
of the formation of viesselb had been in ac- 
cordance with this^ opinion. At first they 
were built very bluff, with their maximum 
breadth at a distance from the stem of 1-3 
of the whole length \ thus a wave of exces- 
sive displacement was generated, going off 
at right angles, and making a break more 
than was necessary to allow the stern to 
pass through. Now the best vessels were 
built with full stems and narrow stems, with, 
their maximum breadth at midships. For 
working well, however a very deep keel was, 
he knew, necessary to give the helm full 
effect. In answer to the question whether 
these experiments might be made with model 
vessels on a small scale, Mr. Russell said 
that experiments ^th models were generally 
very fallacious and complicated, and that his 
had been made with vessels from 75 to 100 
feet long. When asked whether they were 
made with or against tide, he replied that 
the existence of a previous current modified 
the velocity of the wave, which was to be 
measured by the velocity of the water, not 
by the land. — Mr. Wenfall observed that 
Mr. Russell's statements were corroboi-ated 
by an observation of his own, that iii an in- 
stance where the tide rose thirty-six feet, 
the effect of the lateral waves had been to 
form a rectangular excavation to four or five 
feet. 

EVENING MEETING, IItH SEPTEMBER. 

' Mr. John Taylor read the financial report, 
from which it appeared, that a sum little 
short of 1000/. had been exi)ended \mder the 
sanction of the Committee of Recommenda- 
tions in furtherance of scientific inquiries, 
and that the total amount of the property 
and funds of the Association had, notwith- 
standing, increased to 5,284/. 14». (jd. He 
added, that the number of tickets issued at 
the close of the Bristol meeting, was 1330, 
and the number already issued in Liverpool, 
1420. 



SECTIONS. — CHEMISTRY AND MINERALOGY. 
SECOND SITTING. 

Mr. Hartley read a paper, " On the Cor- 
roding of Iron by Salt Water." The object 
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of the paper was to shew that brass protects 
both bar and cast-iron in a very perfect man- 
ner. The brass did hot appear to hare 
undergone any action, which, as stated by 
the President, Dr. Faraday, is rather op- 
posed to received notions of electi-o chemical 
action. 

Dr. Andrews next read a paper, *0n some 
Singular Modifications of the Ordinary 
Action of Nitric Acid on certain Metals.' 
Bismuth in nitric acid of specific gravity 1.4, 
was rapidly acted upon, but this action im- 
mediately ceased when the bar was touched 
by platinum. On removing the platinum 
from the liquor, the bismuth will sometimes 
begin again to dissolve ; at other times, its 
surface will become covered with a black 
crust, wliich is soon removed by the acid ; 
but the metal, though now exhibiting a 
beautifully-polished surface, is no longer 
acted upon by the acid, or, at least, is dis- 
solved only with extreme slowness. Thus, 
a slip of metal, which in its ordinary state 
will require only a few seconds to complete 
its solution, will when thus slightly modified, 
resist, for many hours, the action of the 
same acid. 

Copper and tin present similar phseno- 
mena, but zinc, when treated in the same 
way, has its oxidation and solution not ar- 
rested, but merely retarded. Arsenic was 
found to present a singular anomaly when 
heated in nitric acid, so as to give rise to 
effervescence: the contact of the platinum in 
the usual way did not produce any effect, 
whereas, when an acidulous solution of 
silver is used, platinum exercised its usual 
influence. 

In the case of six metals, platinum checks 
the action of nitric acid, and three of them 
appear to be brought into a permanently 
peculiar state, opposed to chemical action. 
Platinum always separates any Him of oxide 
as its initial function, but after its separation, 
it exercises a polarizing action, for example, 
it brings the other metal into a peculiar state, 
which enables it to resist chemical action. 

On the conclusion of this paper, the 
President drew the attention of the Section 
to the anology between the facts detailed by 
Dr. Andrews, and the preservation of iron by 
brass, as instanced in the communication of 
Mr. Hartley. In both cases, according to the 
known laws of electro-chemical action, 
effects, the very opposite of what are obser- 
ved should present themselves. The bismuth 
copper, &c. should oxidize quickest when in 
ccHitact with the platinum ; and if as would 
seem demonstrated by Mr. Hai'tley, brass, 
protects wrought and cast-iron, the brass 
itself shoul be acted upon with increased 
rapidity. The solution of these anomalies, 
he conceived quite within the range of sci- 



ence in its present state, and he urged upon 
the members of the Section the nece-ssity of 
studying^the phsenomena in question, as thetf 
explication would constitute a very valuable 
addition to the existing state of our electri- 
cal knowledge. 

SECTION C— GEOLOGY AND GEOGRAPHY- 
SECOND SITTING. 

Mr. Strickland read a memoir oa for- 
mations of gravel in the counties of War- 
wick and Worcester, He conunenced by 
poiuting out the great variety of gravel 
which is found in England, and itfi varied 
positions, it being found sometimes in the 
vicinity of the rocks from which it is deri- 
ved — at others very far removed ; in soane 
places regulary stratified — iu othiers form- 
ing outlines on the summits of hills. Ii^ 
some parts we find marine organic remains ; 
in others bones of mammalia andlacustriue 
shells. All these gravel formations are, how- 
ever, unconformable to the beds on which 
they rest, and it is difficult to determine their 
age. The researches of Mr. Murchison 
were niefitioned with great praise, in elu- 
cidating many points respecting the gravel 
of Wales and the adjoining counties; one 
point established being the exsistence, iu 
former ages, of a marine cun'cut, from 
Chesliire to Gloucestershire, which, had 
brought with it gravel in its course. The 
gravel formations described by Mr. Strick- 
land, were divisible into two great por- 
tions, one being with flints, the other not 
containing any ; and they occured inde- 
pendent of the minor variations of the sur- 
face of tlie country — the one portion, that 
without flints, being found to the N. W. of 
of the Wanvickshire Avon, while the other 
portion occurs towards the oolitic hills ; 
although, in all probability, they are of 
diftereut epochs, it is not possible to deter- 
mine their relative age, as no superposition 
has been observed. Along the oolitic hills 
there is also to deposit of local gravei, m- 
milar to beaches of shingk, as explained 
by Mr. Murchison in his description of 
certain similar phjenomena near Sihrews- 
bury. Mr. Strickland considers those por- 
tions of gravel that are 'spread over tlicso 
countries as marine drift, and that gravel 
of a fuier description, to which he atUiches 
tho, name of fluviatile drift, may be obser- 
ved in valleys, where it accommodates 
itself to the inequalities of the actual sur- 
face. In tlie marine drift no remains of 
any but marine animals ai-e to be observed, 
whereas in the fluviatile we find the exuviaj 
of mammalia and fresh-water shells. 

Mr. Sedgwick observed, that it is diffi- 
cult to generalize respecting these forma- 
tions, as they presented so many variations. 
He had seen gravel on mountains 2,000 
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feet liigU. Erratic blocki, iic considered, 
could uot be of fluviatile, but of marine 
origin, and organic remains of bu^e ani- 
mals 'syerc not likely to be abundant in 
gravel carried by currents of tUe sea, ijrom 
the destruction caused by their violent ac- 
tion. Animal remaiuB had been found in 
the clay gravel of the east of England; but 
this gravel he conceived as differing from 
that in other parts of the country^Sir 
Philip Bgerton said, that Mr. Strickland's 
flintlcss gravel, occurring to the N. W. of 
the Avon, could be only a partial forma- 
tion, as he had observed that in Cheshire the 
gravel always contained flin;.. At Cock- 
neli he had obtained two grinders of an 
clepliant, and many nKirine shells, and 
many like shells in other places, all 
of existing species, and occurring of- 
ten with pieces of rolled coal. — Mr* 
Phillips stated that one of the questions 
proposed by the Association, was the deter- 
mination of the plia^nomena of the English 
gravel formations, but to the present time 
sufficient evidence had not been collected. 
He alluded to Mr. Murchison's opinions, 
that a strait formerly divided England fro*m 
Wales: into this strait gravel might bo 
drifted from both sides ; and Mr. Murchi- 
son had discovered, in Wales, local co- 
vered by erratic gravel. He himself had 
discovered, in a valley of the Yorkshire 
Wolds at an elevation of 600 feet, gravel 
drifted from Cumberland, and containing 
bouca of the elephant. He mentioned, 
also, the fresh-water gi-avel formation in 
the vale of York, in which Mr. Harcourt 
had caused sinkings to be made, and had 
found at the depth of 22 feet, the bones of 
Mammalia along with fresh-water shells. 
— Mr. De la Bcche si>oke, also, of the dif- 
ficidty of the question. On the Blackdown 
Hills he had observed a peculiar drift ; on 
adjoining hills a drift of a different kind, 
and in the inteiTening valleys a mixture of 
the two, containing the bones of Mammalia, 
— Mr. Clark also mentioned the difference 
of the gravel upon the plastic clay and the 
chalk of Dorsetshire. In that county he 
had observed two beds of gravel, one over- 
laying the other. — Mr. Trimmer mentioned 
the occurrence of marine shells at an ele- 
vation of 1 ,400 feet in Caernarvonshire ; 
also of gi'avel at a lower elevation on lime- 
stone bored by shells.— Mr. Murchison^ 
Ktatcd his deteiiniuation of the local gravel 
in the pai't of the country which he has 
termed Sihiria ; in this drift no shells arc 
to be found. 'ITie drift frojn the nor^h, he 
conceives, must have been submarine, and 
that, in all i^accs, it may have unequal dis- 
tribution, from the unequal elevation of the 
subjacent laud. He alluded to his commu- 
nication at the Bristol meeting respecting 
the elevation of Siluria at a different epoch 
from the other parts of Britaui, as proved 



by tlie difference of tlie gravel formations. 
— The discussion respecting gravel wae 
closed by Mr. Sedgwick. He had traced 
the gravel of tlie central parts of England 
to lis uurthcrn sources ; and he instanced 
a singular phenomenon of a mountain, 
near Buttcrmere, which appeared to be 
water-worn by a stream passing over it. 
The recent elevation of Siluria, he con- 
ceived, was proved by the morasses and 
lakes in its lines of valleys, wliich valleys, 
although shaped under the ocean, had been 
evidently modified by existing waters. 

The next paper, brought before the Sec- 
tion was by Mr. Mallet, " On the Mechan- 
ism of the Motion of Glaciers." This gen- 
tleman pointed out, that many* phajnomena 
of these singular masses had been hitherto 
overlooked; and, although described by 
many eminent observers, no solution had 
been given to the question of their move- 
ment, but that of their weight, which he 
showed could have only a partial opera- 
tion, as they often rest on nigged beds, and 
these not always of much inclination. He 
proposed a very ingenious explanation of 
their movement by means of hydrostatic 
pressure, arising from the fact of the lower 
part of the glacier being of a higher tem- 
perature than the. upper; this causes a 
melting of the under part, and -a conse- 
quent raising of the mass in a pei-pendicu- 
lar direction to the earth's surface, while 
its descent was at right angles to the in- 
clined surface— a progressive motion down- 
wards ensued, following the law of the re- 
solution of forces. Mr. Mallet then spoke 
of certain causes of the rents and fissures 
in glaciers, these being often convex down- 
wards, owing to the operation taking place 
in the middle part of the mass, which de- 
scends soonest, while the whole is held in 
its place by the upper and lower extremi- . 
ties ; also tubular fissures are fonned by 
blocks of stone, sinking by degrees in the 
glacier, owing to their higher tempcraiuic 
melting by degrees the surrounding ico. He 
then alluded to the singular accumulations 
of detritus on the glaciers, which are lo- 
cally termed moraine, and arc formed by 
ehoulements hi winter, and covered Avilh 
snow. These Mr. Mallet found to assume 
linear directions, parallel to tlic axis of the 
glacier; and, from the regularity of these 
arrangements, he conceived it possible to . 
discover the site of old glaciers from the 
moraine, which had remained on the 
ground after their destmclLon. 

The Marquis Spincto made a communi- 
cation respecting the (ecology of the Desert 
between Suez and Cairo. In this Desert 
travellers have always suffered gi'cat incon- 
venience from the want of water, and this 
was likely to prove a serious obstacle to the 
proposed communication by this route to 
India. In order to overcome the inconvc- 
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nicuco, Mr. Briggs, the British Consul, era- 
ployed a Swiss engineer to bore for water. 
Mr. Gensbcrg, the engineer, caused the 
first boring to be made in the Valley of 
Kejchc, but being unsucccssfiil, he trans- 
ferred his operations to the Talloy of Can- 
dclU, -where water was found in clay un- 
derlying a calcareous rock. Considerable 
ingenuity was shown in the excavation. 
Besides the usual boring downwards, late- 
ral openings were made to increase the 
supply of water : borings were made in 
other situations, and very singular results 
obtained. A great variety of strata were 
penetrated, and this variety existed even 
within a limited distance of superficial ex- 
tent : thus in one iilace marine sand was 
found ; and a little way off, terrestrial or 
desert sand ; gi*avel occurred only in one 
spot. But the most singular geological 
phoBnomeuon was the existence of granite 
over clay, in which good water was ob- 
tained. 

Mr. Horner exhibited to the Section a 
drawing representing some of the geologi- 
cal phenomena in the neighbourhood of 
Christiania in Norway, and read a letter 
from Mr. LycU in explanation. 

Dr. Traill read a paper" On some points 
of the Geology of Spain. 

SECTION D.— ZOOLOGY AND BOTANY — 
SECOND SITTING. 

IMr. Nevan detailed some experiments 
onVcgetable Physiology. The experiments 
were perfonned on elms, forty years of age, 
in February 1836. 

1.. The stem of the tree was denuded, in 
a circle, of its cortical integument alone, 
leaving the alburnum beneath uninjured. 
On the May following the denuded part 
was filled up by the exudation of bark and 
wood from the uj^per surface of the wound, 
and the tree had not suffered in growth. 

2. The bark and canibmm were removed 
in the same manner. In August 1837 this 
tree sickened, and there wjis no formation 
of wood or bark in the wounded part. 
Two developcmcnts, however, took jilacc, 
one above the other, from below ; the for- 
mer having the appearance of roots, the lat- 
ter were branches with leaves. 

3. The bark and two layers of alburnum 
were cu{ away. The tree was at the time 
unhealthy ; it, however, put forth its leaves 
on that and the ensuing spring, but shortly 
after died. No sap was observed above or 
below the wounded part. Roots were de- 
veloned from the upper, and branches fnmi 
the lower part of the section. 

4. The bark and six layers of albunium 
were taken off. Tlie tree became much 
less vigorous, but did not die, and other- - 
wise presented the same appearance as the 
last. 



5. The bark Mid twelve layors of al- 
burnum were stripped. ThecoDsoquenccs 
were again similar to the last two , the 
alburnum above and below the cut bcdag 
dr>', but an accidental cut that penetrajted 
into the heart-wood exuded sap. 

G. This was a repetition of the eaqjcii- 
ment of Palisot de Beauvats, by eatting 
away a circular ring of bark ar«ranil a sin- 
gle branch. The branch ooutanued to 
grow, and root« sprouted from ihe under 
surface of the isolated bark and branoh. 

7. In this the whole of the wood of the 
tree was cut away, except four pillars, oom.-* 
posed of bark and sap-wood. la this case 
the sap first appeared from above, descend- 
ing by the pith, and then from the heart- 
wood, the alburnum being dry. In this 
case the sap must have passed up the al- 
burnum, and horizontally through to the 
heart- wood. 

Mr. Nevan inferred from these ezperi* 
ments — 1. That the life of the tree does not 
depend on the liber or cambium. 2. A de- 
scent of sap takes place before the develope-^ 
ment of leaves. 3. That new matter arises 
from below ; which had not previously been 
allowed. He thought there were two dis- 
tinct principles in the tree,— one, the as- 
cending, or leaf principle ; the other, the de- 
scending, or root principle. Mr. Nevim 
had also perfonned some experiments on 
the conversion of roots into branches, and 
came to the conclusion, that buds or 
branches might be developed from any part 
of the root above its extreme end, fVom 
which point it was impossible for buds to 
be developed. 

Professor Lindley remarked that these 
experiments confirmed entirisly the t3ieory* 
of the structure of wood adopted by I)u 
Petit Thouars. He did not think that the 
existence of any new principle could be 
inferred from the experiments. In the 
seventh experiment, the hoiizontal circur 
lation of the sap was proved, and confirmed, 
the accuracy of Hall's experiment of cutting, 
a tree nearly through on alternate sides* 
when the sap stiU ascended. 

SECTION E. — ANATOMY AND MEDICINE— f. 
SECOND SITTING. . , 

Dr. Holland read a paper *' On theeauno 
of Death from a blow on. the Stomnch* • • 
with remarks on the means bcstcaJ«;ulfUed 
to restore auunation, suspended by sueh 
accident." 

Th(! orciu'once of death from a Idow* ' nu 
tho stomach has never received any fiUl or 
satisfactory consideration. The faial re- 
sult is referred by the writer to the sudden 
propulsion of arterial fluid into the left ven- 
tricle, and not, as has always been cousi* 
dered, to any injury or impression made on 
tie AciYQiis system 
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Dr. Copland required an explanation of 
three questions Had Dr. Holland ob-. 
served the morbid appoarances after death 
from blows of the stomach ? 2ndly. Is it 
possible to produce the retrograde motion 
of the blood from the part of the arterj' im- 
pinged, to the heart, without rupturing the 
seimlmiar valves? 3rd, Had Dr. Holland 
much experience of the treatment ? 

Dr. Holland knew that his views ad- 
mitted of discussion and of objection, since 
they difibred so widely from the received 
notions. He had only observed one case, 
and it was fatal. The post mortem cxa- 
mixiation showed a florid appearance of the 
mucous membrane of the stomach, espe- 
cially at the pit, not unlike what is observ- 
ed during digestion. The blood was fhiid. 
With regard to the inipture of the valves, 
he could present no facts ; but, in his opi- 
nion, the valves would not be seriously in- 
jured, and failure in resuscitation could not 
be attributable to the state of the valves. — 
Dr. Copland thought retrogradation of the 
blood's current, as mentioned by Dr. Hol- 
land, could not take place witliout a rup- 
ture of the valves, or even of the heart it- 
self. The heart could be injured in these 
cases physically, from the diaphragm as 
wcU as the vessels ; but, in considering 
this kind of death, we are not to attribute 
its cause to any part of the body singly, but 
to take a comprehensive view, and to take 
in the whole collectively. — Dr. Johnson 
had had his attention directed to this sub- 
ject from an early age. At school there 
was a boy a great pugilist, T^ho, in his ren- 
contres, gave what he called his keart-ing^ 
meaning a blow over the region of the 
heart The fu-st and principal efl'ects were 
a sudden suspension of respiration, which 
was relieved and followed by gasping ; the 
heart, oppressed, did not cease its action, 
for, if it did, deliquium animi would ensue : 
the pain was very peculiar. Ho agreed • 
with t)r. Copland as to the cause of death 
in these cases, and could not conceive that 
a forcible impression of tlie aorta could 
throw the blood back, and force the valves ; 
for in dead bodies this was difficult, though 
the vales were then flaccid, and here it was 
said to occur to the living — ^being still more 
difficult. — Sir James Murray had seen two 
cases of suspended animation from blows 
on the Stomach ; one recovered, and the 
other died. The remedy he should recom- 
mend would be to throw a bucket of cold 
water over the body ; gating would ensue, 
and respiration follow. He could not agree 
with Dr. Holland, more especially when 
he considered the slight influence the small 
quantity of forced blood would exert. A 
space of the artery, equal at most to about 
two inches, would be struck — ^the blood 
contaiBe4 in one inch ivouW be distributed 



downwards throurii the iliooi arteries to 
the extremities, where space enough was 
found; and the other inch of blood sent 
upwards, would fijid a much greater spac« 
through all the vessels of tlxc chest and- 
upper extremities. He would not deny- 
that an inch of blood above the healthy 
quantity, suddenly propelled into the heart 
might injure that organ, but thought thoro 
was not enough to injure the heart and 
vessels, as they must be, from sudden vio- 
lent blows on the stomach. — Dr. Williams 
had not read any author who gave a satis- 
factory account of the effects pf blows on 
the stomach, but he agreed in opinion with 
Dr. Copland. Ho had paid particular at- 
tention to the semilunar valves, and must . 
differ from Dr. Jolmson. They are per- 
fectly mechanical, and act in the dead as 
in the living bodies. They completely stop 
all entrance to the heart, and must be rup- 
tured for entrance there. Dr. Williams 
then alluded to death from syncope, by 
poisons, crushing of the limb, ingestion of 
cold Avater, — and concluded by recom- 
mending treatment by diffusible stimuli, 

SECTION G* — MECHANICAL SCIENCE — 
SECOND SITTING. 

Mr. J. I. Hawkins laid before the meet- 
ing the first marble bust produced by Mr. 
Cheverton from the machine invented by 
Mr, C. and himself.* The bust is of the 
height of about six inches. The machine 
itself he described as a species of engine 
lathe, in which the bust to be copied, and the 
block of marble to be sculptured, are placed 
in a frame capable of almost universal mo- 
tion ; so that the block to be cut, may be 
applied in all directions to a cutter ip. the 
lathe, while all the parts of the model arc 
brought necessarily in contact with an in- 
dex fixed at such a distance from the cut- 
ter, as are the corresponding parts of the 
model and of the block. Some cutters, he 
said, were as small as a pin's head, and in . 
many parts of the machinery an error of 
1000th part of an kich would be destruc- 
tive. Mr Hawkins stated that he and Mr. 
James Watt had both commenced their 
experiments in 1804, — Mr. Watt having 
applied himself to medallions, Mr. Haw- 
kins to roimd figures. 

Mr. FairbrnTi then read a Report on the 
comparative strength and other properties of 
cast iron, manufactured by the hot and cold 
blast. 

At a previous meeting of the Association, 

• The Atheusum erroneously represents this as 
being " the first perfect specimen wholly finished by 
the machine.'' The circumstance which makes it 
remarkable, does not consist in any superiority which 
it postesses over Mr. Cheverton's celebrated ivory 
busts and statuei, but simply in its being tlie fir:it 
marble bast so finished.— Eo. M. M, 
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Mr. Hodgkiason read a iUport on tba oo»- deviatioa m tiie size of the cartings from 
parative strength and other properties of iron that of the model, the dimennkHM of Ae 
manu^ctured by the hot and cold blast.— bars ^ere aocurately measured At the pUce 
In the prosecution of inquiries since made, of fracture, and the results reduced, by cal- 
it was conceived desirable to subject the culation, to what they would haye been if 
metals operated upon to more than one spe- they had been cast the exact size of the 
cies of strain ; to vary their forms, and, by model, assuming the strength of rectangular 
a series of changes, to elicit their peculiar, beams to be as the breadth and square of 
as well as comparative, properties. First, the depth, and the ultimate deflection to be 
they have been drawn asunder by direct iaversdy as the depth, Uie length being con- 
tension. Secondly, they have been crushed stant. lacompacing two irons, thegieatest 
by direct compression both in short and long care was taken to suliject them as aearjly as 
specimens (the results of which will be possible to the same treatment, 
given in a subsequent paper) ; and, thirdly, A smes of experiments was 9iao made to 
they have been subjected to fracture by determine the strength of hot a»d ooM Mast 
transverse strain, under various forms o( iron at various temperatures^ ftemJ^Sf* (tiite 
section, and at various temperatures. Ten freezing point) to the boiling point ; Ibrtiiis 
bars of hot and cold blast iron were also purpose, a cast-iron trough was employed, 
loaded with dilTerent weights, from 112 lbs. in which the bars to be brok^i were plaiced, 
to near the breaking point, and left for and covered with enow or water (which was 
many months to sustain the load, and to kept at the proper temperature by a jet €f 
determine the length of time necessary to steam), as the case required; the wei^^its 
effect the fracture. The bars thus loaded, were then gradually laid on until firacture 
are stiU (with one exception,) bearing the took place. 

weight, having been suspended upwards of The strength of bars made red hot was 

six months, and, from what we can at pre- also tried, and, contrary to expectation, they 

sent perceive, there is every chance of a retained their tenacity and power to resist 

long and protracted experiment. In making the load to a considerable extent ; t^e reduc- 

the experiment on transvei'se strain, a num- tion of strength in a bar one inch square, in 

ber of models of different sizes and forms a range of temperature from 32^ to that of 

were prepared, and the irons, both hot and ' redness, was rather more than oiie-sath, the 

cold blast, were run into the form of these deflection being upwards of 1^ inch in a bar 

models ; but as there is usually a slight 2 feet 3 inches long. 

EESULTS. 

Carron Iron, No. 2. (Scotch). 
Meari ratio of transverse strength, assuming the cold blast iron at 1000 : 979.9 

Mean ratio of power to resist impact ". 1000 : 1038.9 

Whence, in the transverse strength of Carron iron, No. 2„ using a variety of jEbrm& of 
section, the strength of the cold blast is to that of the hot blast, as 100 to 98, nearlj. 

Devon Iron, No. 3. 
Mean ratio of strength in sections of various forms (thirteetf ex- \ -in^n . w|» 

periments , . . . , ^. ♦ . j" * , 

Power to sustain impact « 100<^ : 2742 

This is an exceedingly hard iron, with a singuiu* appearance, the centre or more graosi*' 
lated parts of the fracture being surrounded with a circle having the i^ypeanmofi of ksErd^iecl 
stjeel. 

Buffery, No. I, Staffordshire iron, cold and iwN; blast. 

Mean ratio of breaking weight 1000 s 925 

Mean ratio of power to resist impact . , • 1^60 : 965 

-In tiie buffery iron, the hot blast manufacture is weaker, whether we view It in its trans- 
verse strength, or its power to resist impact. 

Coed Talon, No. 2, North Welsh iron. ^ 

Mean ratio of strength in a number of experiments , 1000 ; lOli 

Mean ratio of power to resist impact 1000 : 1219 

, Modulus of elasticity in pounds for a bar of one inch square, 

€old blast {J|;947'2oo}^^^^^^'^^^***- 

Hot blast {}^gj^^^ 

Elaelear Cold Bkst, No. 1, agunst Melton Hot Blast, No« 1« (YorMMcQ Iron). 

Mean ratio of striaigth. ♦...♦.,.,*. .....,., ..^•..^ ...../ IQQO : #09 

Mean ratio of power to resist-impact.,..,,,,,,,,,,,,,, •*.**»#. 1009 : 858 
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Tlie noMn of elastHsitf is «11 theirens are oonpi^bed^ b«i enly gifMi ixk a lew caeei In 
tke resuHs. 

Relhttve Strength of Hoi and Cold Blast Iron, to resist a Transverse Strain at different 

Degrees 0/ Temperature. 
: Cold blast 949.6 at 32°. Hot ditto 919-7, Mean. 

Ratio of strength, 1000 : 977.6. 
Power to resist impact, 1,000 : 1,039. 
Cold blast, 748.1 at 191°. Hot ditto, 823.6, 

In these experiments, it appeared, that facts induced an extended series of experi- 

the cold blast lost in strength from 32° up ments, principally to determine what load 

to a blood<red, perceptible in the dark as was necessary to effect a permanent set ; 

949.6 to 723.1 ; whereas,- in the hot blast, and, if such weight, continued for an inde- 

the strength is not go much impaired, being finite time, would break the bar. It became 

as 917.7 at the freezing point, and 829.7 a question of great importance to know, if a 

when perceptibly red in the dark. weight, having once impaired the elasticity, 

In all former experiments on the trans- would or would not, if continued, increase 

Terse strain of cast-iron, it has been assumed, deflection. The inquiry, therefore, was-^ 

thatthe elasticity remained perfect up to one- to what extent can cast-iron be loaded with- 

thitd the breaking weight. In pursuing out endangering its seonrity ? To solve 

these experiments, discrepancies were no- this question, ten bars of hot and cold blast, 

ticed, and results widely different to those differently loaded, were placed upon a frame, 

generally received were observe'd. It was to ascertain the amount of deflection at stated 

found that one-seventh, and, in some cases, periods, and to determine what was neces- 

otw-eighth, the breaking weight was suffi- sary to break the bars with their respective 

cient to produce a permanent set. These loads: 

Inches. 

In the cold blast, with a load of 280 lbs., the deflection in-"! , /vnc <.« 1 a»o 
J • mo J x- r 1.02D to l.Ooo 

creased in 103 days from J 

Hotblast, ditto ditto 1.173 to 1.197 

Cold blast, with a load of 33dlb8., increased in 106 days, from.. 1.344 to 1.366 

Hot, ditto, from . . » 1.573 to 1.627 

Cold, with a load of 392 lbs., increased the deflection in' 108 1 , *«- , , g^, 

days, from .«.*,.....*•. ./ 

Hot, ditto from , 1 891 to 1.966 

Cold hUsl, with a load of 448 lbs., continued to increase in deflection} and ultimately 
broke, after sustaining the weight 35 days. All the bars from the hot blast broke in the 
act of loading them with the above weight, 448 lbs. 

Mr. Fairburn stated, that all the irons mentioned, that all the Scotch irons had no 
were made of the same materials, and under cinder j the composition of the others they 
the same circumstances. The irons were of did not know. Great difficulty had been 
fifty sorts, experienced on this point, because the dif- 

Mr, Cottam inquired as to the elastic ferent manufacturers were unwilling to give 
fbrces. Dr. Young and Mr. Tredgold had information. — Mr. Guest professed on his 
foimd that the strength of the material part the fullest readiness. — Some eonversa- 
woidd fail if loaded beyond its elastic force : tion took place with regard to the peculiarity 
he wished to know whether the loads had of appearance in the broken bars. The Pre- 
been more or less than 850 lbs. to the foot. sident remarked, that when a rectangular 
Mr. Fi^ri)Ui*n stated, that some of the loads bar of any substance is exposed either to 
were more, some less, and that a weight of fracture, or even to temporary deflexion, a 
280 lbs. produced a permanent set of an similar appearance was found ; this was 
inch square bar. The President remarked, known from the experiments on glass, by 
that thp calculation as to elastic . forces wa^ . polarized light Mr. Fairburn in assent 
scarcejyto be confided in. Mr. Fairburn, said the cryst^s were always more compact . 
in answer to another question, stated, that in the edge than the centre. Mr: Webster 
the hot blast iron was the more flexible inquired whether the elastic weight was 
and better capable of bearing impact ; but always less than one-third of the breaking 
th^t all the results of impact liad been taken weight. M*. Fairburn said, always, and 
from calculations founded on cold blast iron. afterwards replied to a question fiim Mr. 
Mr. Fairburn stated, that the m^ct^ne ap- Guest, that the Scotch hot blast iron shewed 
pearance was finer in hot than in cold blast. a greater comparative strength as compared 
There were no experiments made on tihe loss wSh eM bhwt, but that they had made no 
by remelting, and none on wrought-iron, — experiments on South Welsh kon.. There 
aU on cast iron. In repjy toMr. C9ttaBi, k^ wa»ap«rQe^t^teraN»i9nt69tfrom2801bs., 
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the esperiments baing of from five to ten 
rainates in dnnition, and it being posnble 
to judge the deflexion to the 1000th nart of 
an inch. — ^Mr. Webster said it had been 
found that the iral set wai owing to the 
breaking of the ftnt cnist, uid that beyond 
the first permaaent set up to the elastic 
limit, the deflnioa inereaaeji .e;uictljf as the 
weight. 

(T9 be amimuedj. 



I William Joseph Curtis, of D^tfbrd, Kent, en- 
gineer, tor aa ImproTed boiler, or apparatus for 
generating steam. September 31 : six months. 

WilUam Augus Bobertson, of lallngton, Middle- 
sex, gent., and Thomas* Simmons Mackintosh, of 
Coleman-strevt, London, engineer, for certain im- 
pfovements in steam engines. September 28 j six 
months. 



LIST OF ENGLISH PATENTS GRAXTED 

jjLTwiuly THE 28th August and the 
28th skptember, 18137. 

Williaiu Armstrong, juuior, of Ilavvnes, Bedford, 
farmer, for iinproveraents in ploughs. August 28 ; 
Btx months to apedty. 

John Jos^b GUarlea Sheridan, of Ironmonger 
Lane, I^ondou, chemist, for improvements in the 
manufacture of soda. Awgnst .Ml ; six months. 

John Hanson, of Hudderstietd, York, leaden pipe 
maonfactuver, antl Charles Hanson of the sume 
place, wutch^mulcer, for cei'tain improvements in. 
mticliinery, or apparatus for malring or manufac- 
turing pipes, tulies, and various other articles, from 
metallic tuid other substances. August 31 ; six 
months. 

James Neville, of Clap Hall; near Gravesend, 
Kent, civil engineer, for a certain apparatus or fur- 
nace, for economieliig fuel, and for more eftcctually 
consuming th^ ainoke o^ gases arising therefrom ; 
the same being applicable for the generation of 
steam, and for heating or eVapOrtillng fluids'. " Au-' 
gust 31 ; six months. .... 

WUllaio Jarne* Gifi'^rd, Glpuceater-place, Middle- 
sex, surgeon, for improvements in paddle-wheels. 
September 7; six months. ' " * 

Henry Vere Huojtley,' of Great ItusselUstreet, 
Middlesex, Lieuteuaut, 11. N. fpr ipip/'pYeuie^its An 
apparatus for facilitating the securing of ships 
masts. Sejitember 7 ; Six ulonthS. 

Thomas John Cave, of Rodney-street Fenton- 
ville, Middlesex, gent»i for a greaUmprpvement in 
the construction of paddle-wheels, applicable to 
ship's boats, and vessels of all descriptions pro- 
pelle<l by steam or other mechanical power. Sep- 
tember 14 ; two months. 

£dmund Shaw, of Fenchurch-strcet, London, 
stationer, for an improvement in the manufacture 
of paper, l»y the application of a certain vegetable 
auhstauce nut hitherto used for that purpose, being 
a comniunleatiou from a foreigner residing abroad. 
September 14 ; six months. 

Richard Davies, of Newcastle-upon-Tyne, and 
Bobert Cbrissop Wilson, of Gateshead, Durham, 
earthenware mawufacturers, for an earthenware 
tile, slal^ or plate. September 14 ; six months. 
»<N Neril Smart, of Bridge Wharf, Hampstead Road, 
Middlesex, wharfinger, for certain improvements in 
preparing the materials for making bricks, which 
improvements are also applicable to other purposes. 
September 21 ; sli months. 

Samuel Cowling, of Bowling, Bradford, York, 
barber; for ipiprox-ements in raising water, appHca-. 
Die tb various purposes. September 21 ; six months 



LIST OF SCOTCH PATENTS GftAKTSD 
BETWEEN THE 22d OCTOBBB'AND 22|| 
SEPTEMBER, 1837. 

Lemuel Wellraan Wrtght, of Sloan Temwe, 
Chelsea, Middlesex, engineer, for certain ^mpvove- 
ments in machinery, or apparatus for ble^htng 
and cleaning linens, cottons, and other fibrotm sub- 
stances. Sealed 28th August 1837 ; four montlis to 
apedfy. 

Archibald Francis Richard Roster, ot New Bos- 
well-Court, Middlesex, £sq,y in conseqneuce of a 
co'mmunicatlon made to him by acehaln foraigaer 
residing abroad, for improvenaents in preparing 
manure and in the coltivation of land. Sept. 1. , 

John George Hartley, of No. 11, Beaumont-^w 
Mile End Road, Middlesex, Esq., tbr ah tmpaoved 
applicalion of levers, for the^inrpoBe of mnitipl|1ng 
power. September 1. . . 

James Hunter, of Leys Mill, Arbroath, Forfar, 
mechanic, for a machine for boring or perfoflKring 
stones and other substances. September 4. 

Henry Stephens, of Chaiiotte-street, Maqriebone, 
gent., and Ebenezer Nash, of Buress-street, Saint 
George In the East, Middlesex, tnllow chandler, for 
certain improvements in manu&cturing ^oioniing 
matter, and rendering certain colour or colours, 
. applicable to dyeing, stainuag and writin)?. Sept. C. 

Thomas Hancock, of Goswell Mews, Gotfurell 
' Road, Middlesex, water-proof cloth moiiufhctorer, 
for an improvement or improvements in the process 
. of rendering cloth, and either fabrics, part&ily, or 
entirely impervious to air and water,' Wy nieans of 
caoutchouc, or Indian rubber. September 8. 
• • -ftenry Vere • Huntley, of Great BusseU-street, 
Middlesex, Lieutenant, R. N. for improvements in 
apparatus for facilitating the securltiig of -ship's 
masts. September 14. 

NOTES AND NOTICES. 

Birmingham Railwaj/.-On WedtieffdayifioMing 
last, the lai^e engines at the engine-house near 
Chalk Farm, commenced working the. trains of ifar- 
riages on the London and Birmingham Kailroad, 
from Euston Square to the engine-house, « dlMince 
of upwards of one 'mile, by the rope# The diiMnce 
is performed in three and, a half miniites.. jThe 
rope runs on friction wheels, firmly fixed on the 
ground. On the 10th of Octobei' the line "will be 
opened to Tring, a fUrthn dlsto&ctf 0f eigbiand a 
half miles. 

Paris and St. Oenuain RaiUoa^. — The returns of 
a month's traffic on this railway, fVom Augnst 26, 
to September 24, are— passengers 208,78*, reeetpU 
250,533 francs. The estimated nuinber of persons 
that travelled between these ^vro places previoiM to 
the formation of the rail\«*ay, was 1,100 a dSyfsee 
our first article)— this number is in6i%aMd Mxfold 
.by the railway, the daily average bftofi^^.. / 
. ^ ■ A\ 



fe> Britkh and Foreign Patents taken out with economy and despatch; SjiecificationSt IH^claimers.and 
Amendments^ prepared or revised} Caveats entered; and generally every Bmnek of Pgtent Ummkess 
promptly transacted. 

A complete list of Parents froni the earUest period (16 Car, tl, 1676,J to ikepreeetU Uma mi^ ^ 
Fee 2s. 6d, ; Clienis, gratis. 
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Adams's *' English Reasure Carriages, 269, 
290, 314, 324 ; equirotal town chariot, 
289, 317, 340, 367 

Aerial navigation, 71, 79, 109, 249, 258, 
465, 297, 305, 340 

— — - currents, causes of, 436 

Air, heated or rarified, effect of, on animal 
life, 13, 46, 48 

'— and Ught, action of, 59, 91 

Air-pump and condenser, Dr. Hare's im- 
proyed, 321 

Alderson, Capt., R. E. ; report on Brighton 
railways, 219 

Algebraic question by a Town Teacher, 366 ; 
solution, 417 

Alumina, salts of, for preserving animal sub- 
stances, 16 

America, inventive genius of, 123 

, steam navigation to, 80, 155, 187, 

288, 341, 388, 398, 414 

-, progress of British trade with, 443 



American steamers, speed of, 430 

Anemometer, Professer Whewell's," 437 

, Mr. Osier's, 437 

Animal substances, preservation of, 16, 392, 
434 

"Annuaire" for 1837, 103 

Anthracite, Crane's method of smelting with, 
376, 438 

Antiseptics, experiments with various, 392 

Apple-trees, propagating, 319 

Arago, M., on the invention of the steam- 
engine, 104 

Arcana of Science for 1837, 

Argand's gas-burner, 55 

Artesian weUs, 240 

Arsenic in candles, 360 

Arts, rise and progress of the, 234 

Ash timber, qualities of, 275, 325 

Astronomical formulae, &c., 20, 100, 246, 
265, 294, 330, 385, 402 

tables, Mr. Utting's, 30, 146, 

214, 244, 365, 396, 416 
" I -■■■ question by a Cambridge Stu- 

dent, 866 

Atmosphere, distribution of, on earth's sur- 
face, 69 

Axle-carriage, making, 276 

— , Hynes's patent, 276 
B, 

Babbage's Ninth Bridgewater Treatise, 384 ; 
calculating machine, 382 

Bacon and Co.'s gas burner, 128, 200, 323, 
384 

Baddeley, Mr. William, hose reel for fire* 
engines, 33 ; London fires in 1836, 35, 
249 ; on Merryweathcr's, Wivell's, and 
VOL. XXVII. 



other fire-escapes, and their inventors, 
73, 88, 204, 345 ; Lambert's double ac- 
tion pump, 82; windmill pump in Is- 
lington Cattle Market, 114; report of 
fires in Paris, 136 ; Gregory's lever for 
joining and disjoining fire-escape ladders ; 
136: improved tamer's carrier, 152; 
in^)roved stand-cock, 153 ; spontaneous 
combustion, 169 ; Bunnett's revolving 
shutters, 177 ; Cooper's patent styloxy- 
non, 185 ; the fire-insurance system, 217, 
295 ; "niley's metallic garden-engine, 225 ; 
protection ofsteam-vessels from fire, 232; 
metallic valves for fire-engines, 324 ; re- 
wards to fire-engine keepers, 363 ; Kyan's 
dry rot preservative, and common salt, 
430 ; Gowland's artificial horizon, 442 

Balance lock, canal, Hardy's, 209 

, railway. Remingtons, 446 

Balloon ways, suggestion of, 249, 264 

Balloons, caoutchouc cloth, 71 

, height attainable by, 79 

, travelling byj 249 

, Cooking's parachute ascent and 

descent, 258, 297 

-, invention of, 340 



Barometer, differential. Dr. Wollaston's, 21 
Beale's rotary steam-engine, 269, 369 
Becher's, Lieut., artificial horizon, 255 
Beech, adhesion of nails in, 304 
Bee-hive, domestic, 360 
Beet-root sugar, 32, 112, 176 
Belgium, scientific knowledge in, 408 
Bennett's steam and gas-engine, 155, 388 
Bernhardt' s system of warming and ventilat- 
ing, 151 
Bird's, Mr. G., galvanic experiments, 254, 

238 
Birmingham Railway Entrance, 1, 116 ; 
eigh& half yearly report, 371 ; and see 
Railway, 
Blast-furnace, Deakin's improved, 130 
Blast, hot, smelting with, 240, '454 
Blow-pipe oxy-hydrogen, simple, 296 
Blow-wells of Lincolnshire, 240 
Bode's, Baron de, capstan, 377 
Bog reclaiming machine, 176 
Book insects, means of destroying, 440 
Braithwaite and Ericsson's steam-boiler, 22, 

47 
Bridge, floatmg, Stainboul, 202 
— from Dover to Calais, 408 
Brighton railways bills, report of committ^ 
on, 140 ; report of miUtary engineers on, 
219 ; Mr. R. Stephenson on, 390 ; and 
see Railway, 
British Museum, 16 
■ ' ■ "Annual, Dr. Thomson's, 103 

G G 
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Brmth AMOciation, procee^ngs at Uhm- 

pool meeting ofj^ 4^6^ 
Buckingham s royage totmd the yroM, 350 
Bumiett^sTCvoWng iron shutters, 177 
Bums, cnres for, 424, 434 

T.' 
(Uii90ii% tempomj', t9T |toi«i4g1)olei in 

teiieli, 405 * 
Calcination of ooks, 188 

■■■ » ■ >■■ f -il^^rli^ 

QaUnilating madlaM. Ba|>hata'4f MH 

tPHi^fl^ fownk in, ^0 
Caevtchoiic, Madde'« petliod^if 9sM»$» 96 
p, , ■■.■^ ■ liiciiithbaUwya, 7:i : 
M l... ■ ■■■ wcbrpyoowaoC»w>pftwiwyii<rf» 

kiiMiil88 
I,,, ^,«p... i. canlldng for ahips, 256 
CSfpatat BaKm ^ Coda's patent, ^77 
Carriage retarded new, 208 
CafHagaih«il<lii«) liie aa4 pri«reaa ^» 270 
Casta of tenlptnrei paper, 424 
CaaUdag ships with caootoluMC, 056 
Qayle^, Sir Oeorgi, expeximents of,on aenal 

navigation, 301 
Cedar, durabdlity of, 418 
Cemetery, North London, 112 

■, York, 264 
Chapman's rope-ma]dng maohinery, 252 
Gheverton'Sf Mr. B., sculpturing machinery, 

453 
Charcoal, manufaeture of, 207 
Chemistry, London UniyersMypiofeasofship 

of, 840 
Qhess, douUe game of, 432 
Chestnut, adhesion of tpikes in, 883, 303 
Chimney, calculations of draught produced 

by, 15, 21 
Chinese Ubi«ry» Dr. Morrison^s, 137, 160 
-^— — F. literature, study of, 304 
Coaches, hackney, number of, 274 
Coad's smoke consiuning furnace, 374, 394 
Ccalt Llapg^uisch, 23 
Coal mine explosions, 185, 214, 346, 376 
Ceal mfaxes in Prance, 16 ^ 

Coal mines in India, 38 
Cochran's many- chambered gun, 175 
Cock, stand, Baddeley's, 152 
Cocking'a parachute, a«cent, and fatal de- 
scent, 2^, 297, 30a 
Coffee for diluting ink, 320 
Qp^^U.oalcipatiQ^ of, 188 
Colours, ancieni Greek, 16 
CofigjalatiQA, i>r»Jlare's method of produa* 
''Ing instant artSlcial, 392 
O^mbua^oQ, theory of, 59, 91 . 

' s spontaneouji, ipat a n cai qS, 143, 

16A 
Covy^la needle, di^ of the, 251 
» > *■■ ' ■■ " , Ettriek's improved, 409 
Condenser, Dr. Hare's improved, 321 
Conserratories, construction and manage^ 

BDtatdf,419 
Cooking apparatus, 1^ S. Morland's travel^ 

ling, 319 



<^ppirt obliteration of ink by, 240 
Copyrights, extending, Serjeant Talfourd's 

fmlir,ie9,i9e 

Coral islands, 182 

Cdtdage, machine made, 252 - - - 

Cornish steam-engine duty, 331, 37S; M 
Qowdie wood, dur^liility xrf, 411 '^ ; "'; 

Cowl's WW^^v |Mi^ «««P«**<*^'?»^* 
Cows, exercising house fw, tW [' " ' 
Crane's me^od of smelting witii uttthiliMiHe. 

376, 438 ' ''y'2 

Croft's hearse lad mourning coaijh com!w^» 

145 ' ■'' , 

Crosse's electrical eiperiments, 154, 4^- 
Crystallization of metals hy ^vanism,'4?8,. 
Currents, instTument for measuring Td06ll?jf 

of, 92 

>, velocity of bodies floating in, 93 . 

Custom-house, long room, ve«Aila6on tofj Ii8 

D. 
Dams, conveying rafts, &c. over, -95 
Davenport and Cook'a electro-magnetic ea«> 

gine, 159, 204, 404 
Davy, Sir Humphry, and Mr. Her^ath, 4, 

58,69,398 . , 

Davy-lamp, insecurity of, 186, 347 
Deakin's anproved blast furnace, 129 
De Caus's steam-engine, 106, 184 
De la Beche, and the satellite deposit theo- 
rists, ?29, 348, 379, 396 ; on the sUt in 

the Mersey, 440 ; formation of gravel, 

451 
De Luc's galvanic experiments, 204 
Denham's, Capt., experiments on the silt 

in the Mersey, 439 
Desagulier's ventilator, 24 ; sea-guage, 39 
Desert between' Sueat and Cairo, geobgy of, 

451 
Design, school of, new, 131 
Dickson's metallic navy, 248 
Dividing engine, Hynam's, 79 
Drummond's light, adoption of, iu Turkey^ 

167 
Dyeing, African mqde of, 413 
Dynapiometer, steam-engine, 15 

Echi^tion hi BdHoQ, state of, 445 | 

Eksticity, what? 275, 325 * 

£lectric^ theorjf of the muvcrar." -Scc- 
Maciintosk. -^— — 

*— -r-.— r experiments, Citwae's, Id^v^^d— 

telegraphs, 318, 360 - 

" — » society, Ixmdcm, 319 " \'y^ 



-light, 424 



Electricity, decomposition of wateP'hfviit'^ 

313 • -' r-M-^-^''"'* 

— , productiw »f hea««8h*f liy,li^ 

.,^ identity of l^t and heat Wii'^ 



85 
■ ■ -■■■■■ ■■., effect of eoaliAU0Utt cmicuU - 

of, 254 • ;_* '-* ' *'■•} 

■■ . . ..p , oryntalUua^a ^f ?idtab 'h-^ ' 

438 : 
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Electro-magnetic appliriitus, naachfiie for W^^kis^kLpdttffBbn^jf^,^^ 

covering Wire fbt, i6 Free trade increase of copaia]tli;95|ij»^*^ i 

-^ --*engtt^, Sftve^p^ 9xA Fad, witof for, lit3UiS^ v - «v»-^j-' ^' 

CI<>old»,;l&9> 2di, 404 -^i^^) peii moss, mao^e ft>r maluiig» l9i ' 



• experiments, 431 
Electrontttet, Griffins, 1^4 
Elm wood, adhesion of zla^s in/^64 | 4ttira-* 

bility of, 418 
Emmons's single rail railway, 593 
BAgUsb' xnanafactuces, . oonsumptiofi o^ 

abroad, 64 
Enri^ Hea^ire Cartiages, Adams's, ^^^ 

g§5; 314, 324, ^40, 367 
Engrfvlng, Burnetts new metbod-of, 360 

in relief, steel, 90 

— - - ' ^ ^ ' - - , new acid for, 128 
ilquestrian exercises, pleasiire and beneiit 

of, 31b 
Equirotal town cbariot, Adftmii's, S90, 31 T» 

340,367 
Ericsson's, Capt, ventilallngte, 22 J sfeain 

vessel propeUer, 130 
Ettrick's, Mr. wUliato, macbfee for cbva*- 



Eulton'fi . steam . n^i 
iHirnace, blast', l)i 




GaUowa^^s rotary steain i 

Galvanbl]§, potreir from, BiS 

•^^ -, crystalliwktronof 6J«feai Bf,'4Sft 

^den eiffiBtte, IteeyV^^ f ' - 

Gardener, London's Sabiirban, ld5 " '" 
Gomerieu'* B8rtfebttte» MS " 

Gas, pump for condensing, 8eei I>#t ttate^s, 

-»—, etalf «xp<rlments ih the inaitttffti;b»« 

of»338 
Ga8.bnrdffi> Mttidbboa's; 5&, 1^, 20(^, ^tj 

384 

"" ■ , Argand's, 6S 
— ^j Bmsoq and IQIby'i, 1^8, IteO, 

323, 384 , ^ . 

Gas-purifier, Hutchison's, wet and dry time, 

337 



ing wire with thread, 65 ; thermometer 

for chemical purooses, 268 • double crank n^^\ • j * 6i 

Gases, generation of explosive, In iteam 
boilers, 174, 190, 213, 267, 345 

, apparatus for ascertaining afe^fm 

gtanty of, a69 



compass, 409 
Euphrates expedition, 144 
Evaporation. See Steamy Generation of. 
Evei'-pointed fjencil, invention of the, 32 
-, Lownd's patent, 351 



Expansive steam, appiicatbn of, 119, 332, 
447 



Geological arguments in favour of ]^ac14n-> 

, 313^ 



tosh's Theory, i2, 83, 182, 22^, 291 

Explosion of tke steam boiler of tlie Union ri,t!lf^!.?i lll*J^t i«.w«A*4 bf *n 10^ 
sl^eam vessel. 173. 199. .S04. .^4S . Ah. 9>^^ "^Z^ ^?^^^^^^ S^^^^ ^^' ^' ^^ 

Giraffes, health of the, 398, 430 



steam vessel, 173, 199, 304, 343; ab- 

stradt of evidence it inquest, 189 
Explosions, steam boiler, prevention of, 199. 

213, 266, 267, 367 

, coal mine. See tfodt Mne, 

Eye, symmetrizing power of the, 311 

F. 
Farthings, Queen Anne's, 424 
Faraday, Profedbot, bfa M^. Cooking's ji«14- 

chute, 302 
Ferry boats, hofsg, 216 
Fire-arms, Cochrane's mahy-chli&bered, i 75 
Fire-engine, steam vessel, 202, 232, 424. 
■ .. .... > ... . ■ » . domestic, Tilley's, .226 

■ hose reel, Baddeley's, 34 

' ' J '.I ( > valves* met8lli(^ 32i 

• keepers, rewards to, 363 



Fire-escapes, «^ Fir^espape , Society, 10, 
73j 88, 136, 161, 203, 824,227, 380 

Fire-plug, Baddeley's three way, 15S 

Ebiepfoo^drejiis, h|w, i02 . 

FJur^^/in JUndon, Mr. Baddeley's reportftoL 

3b, 249 ' '^ . 

-— r- J»airw.l3^^,,172 
Fitch's steam boat experiments, lOS 
Fiedting Brj^dge at Stamboul, 202- - 
Flying possibUity of men, 340 
Fly-wheel, steam engine, effect of, 33l 
Ford's fire escape, 228 



Glaciers, mcfchanisto (A the nibftOM 6ff ^l 

Glass road, Parisito, 48 

Glasses, object, spot* ori, 154 ' 

Globule microscope, 210 ' ' 

(Giold mines, Russian modtj bf ^lrerfklii|, m 

Graham, Professor, notice of, lElO 

Grand Junction Railway, Openln| ^,' 225 s 

tepott of directoril bf, 422 r ^dSte 7mt'^ 

way. '[ 

Gravel, formationii of, IS© ' ' .' 

Green, Mr., on the UiM *tt|*l«ib!b ftf M-* 

79 { aMal trip to Ctemanjr, dtftdiefe of. 

109 . - -^ 

Greenhouses, 6dhdtfiit^dij iild 1 

of, 419 
GreeiiWich dbSfejftStort, ftipt^Y^ite^hfil "fi!,* 

400 " . 

Gregory's fire-escatfe l«ddt* Jofcei', _5^m 5H 
GWffin's electrometer, 134 - "'""^"^r. 
Gun, Cochrane*8 many-chambered^ 1.7Jf '\- 
Guttcnbefg, ftermdri inteiltdir of prifi^ffig, * 

monument to, 360 ^ '\ "~ '-^ 

Hackney coaches, number o^ in^London, 

■274. •• ■ .\ ^.. / ■ :■ - - 

Hague's patent pneUinatic engine, 386 >, 
Hailstones, singularly shaped, 319 
Hale's, Dr., sea-guage, 39 



3,t,zed by Google 



400 



IKBlZf 



Hall, Oapt. BttUf d& steering lieamm from 

the bow, 406 
Hare'fly Pr.* imprpwA idr-pwrnp and con- 
denser, 321 ; instanstaneoiM amficial con- 

gobution, 392 
Hat, patent folding, 176 
HeazM . and moumiqg coach combined, 

Croft's, 145 ; York Cemetery, 264 
Heart, motions asvl sounds of the, 441 
' Heat and light, action of, 59 
— , light, and electrieity, identity of, 85 
Hemlock wood, adhesion of spikes in, 283, 

303 
Henry's, Professor, magnetic battery, 204 
Herapath, Mr. John, 4, 19, 40, 58, 69, 

240, 288, 308 
Hindoo hand-weaviug, 253 
Horizon, artificial, Lieut. Becher^s, 255 

, Gowland's, 433 

Horses, effect of railways on number of, 44, 

224, 315 

■ ■ , exercising stable for, 216 
Hose reel, Baddeley's, 34 
Hot blast, smelting iron by, 240, 454 
Huddart's rope-making machinery, 252 
Hull's, Jonathan, steam boat, 107, 226 
Hutchison's, Mr. S., gas burner, 55, 323 ; 

wet and dry lime gas purifier, 337 
Hydraulic weighing machines, 148, 184, 

229 
— — — pendulum for raising water, 349 
— — «— power carriage, 320 

I. 
India, science in, 288 

, steam navigadonto, 320, 398, 414 

■ ■■ , wages of artizans in, 441 
India-rubber. See Caoutehoue. 
Inductive Sciences, Whewell'c History of 

the, 233 
Ink, obliteration oS^ preventing, 160$ by 

copper, 240 

, diluting, 320 

— -, recipe for making, devoid of acid, 392 
Insects, light evolved from, 319 
Insurance system, the, 35, 172,217, 249, 295 
Inventors, rights of, 7, 62, 169 
Iremonger, Mr.*R. J., hydraulic pendulum, 

349 ; hints for new manufiictures, 415 
Iron, shrinkage and expanaion of, in easting, 

51 

, corrosion of, by salt water, 449 

<— — , comparative strengdi of hot and cold 

blast mamnfttctwed, 454 
—navy, 231, 248 
— ^ ores, calcination of, 239 
— -^-^ spikes, adhesion of, in woods, 281 

trinkets, English, 112 

— — wire winm ropes, manufacture of, 332 
Islington Cattle Market, 114 

J. 
Jouffroy's, MaVquls of, steam-boat, 108 
Juaft Fernandez, laland of, 255 



Kerr's aeronautical experiments, 301 
Krebsote, its cGscovery and uses, 434 
Kyan's dry rot remedy, 398, 430 

Laird and Oldiield's steam voyage up the * 

Niger, 411 
Lambert's double action pump, 81 
Land and water, changes of levd of , 539 
Landing steps for piers, Payne's, 17, 53 
Lang's rope making machinery, 25^' - — - 
Larch wood, durability of, 418 
Lardner, Dr. on steam navigation to- India 

and America, 341, 398, 414 - - 

Lay-figures, manufacture of, 415 
Lenoir, Richard, notice of reverse of for- 

tone of, 16 . '"/ 

Liberia, state of the negro colony off 413 ] 
Lime, remedy for bums, 424 ' *' 

Light, theory of, 133 ' ' 

and heat, action of, 59, 91 ■ ' 

— , heat and electricity, identity of, BB 

, solar, analysis of, 238 

evolved from insects, 319 

, electrical, 424 

Light-pool pin mills, 247 

Literature, state of British, 196 

Liverpool Mechanics' Institutioii, -68 

Llangennech coal, 23 

Locust wood, adhesion of spikes in, 28^ 30^ ^ 

Lock) canal. Underwoods, 95 

« , Hardy's, 209 ' < 

Locomotive. See Railumff JBnffine 
Loom, power and hand, compared, 253 . .' 
London University, 160 
Loudon's '* Suburban Gardner," 16^ 
Lownd's ever-pointed pencil case, 351 
Lubbock's observations on the tides, 437 
Lunar Rainbow, 431 

M. 
Maceroni, Col. on gas stoves, 31, improve' ' 

parachutes, 305 
Mac Gauley's magnetic engine, 204 ' '* " 
Mackenzie's improved parachute, 307 * * 
Mackinnon's Patent Law Bill, 8, 32, 61 ' ' 
Mackintosh's, Mr.T. S., electrical thjeoijrof ' 

the universe, 2, 41,83,99, 13i, 180, 18^' * 

229, 245, 291, 313, 348, 379, 382,399; 

perpetual motion, 18, 88, 211 ~~ 
Magnetic needle, dip of the, 254 

■ observations, Baron HamlK)ldi% ' ' 

336 • -'' 

Magnetic poles, position of the, IW . 
Magnets, Cunningham's improved *mode-of- 

constructing, 436 •''* 

Mahogany, durability of, 41S j- ■'i^t 

Malt liquors, preventing acidity of, 160''''^ 
Manufactures, theory of, ignorance ofWoi^^ ' 

men of, 277 
Marble, sculpturing !n, by machinery, 453 
Mariners compass, Ettrick's improved; 409 * 
Marking Ink, how to effhce, 400 '' *' 
Marsh's percussian tubes for cannon, 16d '' 
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** Mathematical Ma|;ic/' Willdna's 227 
Mechanical powers, new, 2>5 
Mechanics Instlttttion^ Liverpool, 68 
Mechanics, American and English, 176 
Medallic engraving, by machinery, 80 
Medal striking, Pistrucoi's, method of, 336, 

401 
Meridian, determination of the true, 112 
Merryweathcr*8 fiie escape, 10, 73, 88, 162, 

224 

; ■ . ' metallic fire en^e valve, 324 
Mersey, quantity of silt in waters of, 439 
MetaUio fire engine valves, 324 

Navy, 231, 248 

Metals, action of highly heated on water, 28, 

138 , 

— — , effect of nitric acid on, 450 
Meteorology, Murphy's, 208, 232, 392 
Microscope globule, 200 
MoU's, Professor, galvanic experiments, 204 
Monument, view of the, 224 
Morlands, Sir Samuel, speaking trumpet, 

310; travelling Idtchen, 319 
Morrison's, Dr., Chinese Library, 157, 160 
Murphy's weather prophecies, 208, 232, 392 

N. 
Nails, adhesion of, in woods, 281, 303 
Napier, of Merchiston's plan for sailing un- 
/ der water, 365 
Navy, iron, 231, 248 
Needles magnetic, dip of, 253 
Newcomen's atmospheric engine, 105 
Newtonian philosophy, 133 
Niger, steam voyage up the, Laird and Old- 
field's, 411 
Nitric acid, action of, on metals, 450 

O. 
Oak, durability of, 418 

, adhesion of spikes in, 282, 304 

Observatory, Greenwich, improvements in, 

400 
Oersted's galvanic experiments, 204 
Optical phenomena, 311 
Organic remains in the Sewalik Hills, 256 
Orrery, Shire's, improved, 179 
0:w.hydrogen light, experiments with, in 

Turkey, 167 

^ blowpipe, simple, 296 

P. 
Paddle-wheel, buoyant float, 296 
Paper, strength of, 96 

, from whicii ink is indeliable, 160 

— ' — T*^, new materials for making, 256 

casts of sculpture, 424 

Papin's Hessian bellows, 24; steam engine, 

105 , 
Pamchnte, Cooking's, 258, 297, 308 

, Col. Maceroni's, 305 

' — -, Mackenzies, 307 

Paris, fires in, 136, 172. 

and St. Germain Railway, 373, 425 

Parliament Houses, ventilation of, 15, 24, 47 
— — i— i— scientific members of, 320 



Patent Office, American, reBtoration of 122 
Patent Laws, evils of ttie IngUsh, 7, 169» 

312 
— Mr.MacWnnon'sBillfor isimend- 

ment of, 8, 32, 61 
Patents, Usts of English, 63, 12^, -207, 8S7, 

375,456 ' 

Scotch, 64, 127, 20»r 288,' 



375, 456 
336 



Irish, 64, in, 22ii 288> 



-, number granted in JVance, 256 
——, literary, 424 
Pajrne's sea guage, 39 
Peat pressing machine. Lord Wffloughby's, 

194 
Pencil, ever-pointed, invention of, 32 

, Lownd's improved, 351 

Pencil pointer, Cooper's patent, ld5 
'Pendulum artificial horizon, Lieut. Becher's, 

255 
Pendulum for raising water, 349 
Penny Cyclopedia, letters B and C, 74, 160 
Penny Magazine, Turkish, 48 , 

, Greek, 48 ' 

Percussion tubes for cannon. Marsh's, 160 
Perier's steam boat, 108 
Perkin's, Mr. Jacob, on Cornish steam en- 
gine duty, 331, 379 ; Pneumatic engines, 

386 
Perpetual Motion, Mackintosh's, 18, 88, 

211 

, Stringfellow's, 160 : 

----—— seekers, 421 
Picture buying societies, 101 
Pier landing steps, Paynes, 18, 53 
Pig rearing in Mexico, 94 

Boston, United States, 256 

Pin Mills, Ligl^^pool, 247 

Pine wood, adhesion of spikes in, 282, 303 • 

, durability of 418 

Festrucci's method of medal strUnng, 336, 

401 ► - 

Planets, density of the, 2; and see Mac* 

Jeintosh 
Pleasure carriages, English, Adams on, 260 

314 
Ploughing by ateam, Heathcoat's, 255 ; 
Pneumatic engines, Mr. Perkin's on, 386 
— — ^ barometer, 404 
Political economy, London University Pro- 

fessorsh^, 160 
Poonah wood, durability of 418 
Porcelain dessert service, the Queen's, 424 
Porter's Progress of the Nation, 42 ; Me* 

moirs on British and Amerioan trade, 442 
Power, from the deeomposition of water^ 11, 

313 
Power loom, British^ and Hindoo, hand.« 

weaving, 253 ' 

Printing, invention of, 360 
" Progress of the Nation," Porter's, 42 
Propeller, Ericsson's steam vessel, 130 
Prussic acid, antidote to, 256 
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Pomp, Lftttil>eH^ft ddtible ftctiou, 81 

— , windmill, at Islingtott Market, 118 

, Shalder's fountain, 240 
■ I , Wllfiam's Impfoved Treflbs, 447 
Pumping steam engines, Cornish, 331 
Punctuation, improvement! in, 1E94 

R. 
Railway, Binhingliain, 233, 115, !2!23, 259; 
371,375,423,456 

, Cdsmo khd Milan, 15 

— ■ , Milan and Venice, 16 

-, North Ketft, Id; 117 

, Leeds and gelby, 27 

. -> Brighton, Konnie^B, 40, 140, 219, 

390^ 

' ■ ', Stephenson's, 140, 219 

_ , Gibbs's, 140, 219 

' — , South Eastern, 19, 140, 

219, 391 

, ExAter and Salisbury, 70 
■, Plymouth and Falmouth, 70 
, Salisbury and Southampton, 71 

^, Dover, 71, 140 

, Eastern Counties, 71, 96 

, Greenwich, 96, 220, 240, 390 

■ ■ , Dublin and Kingstown, 96, 329 

— , Holstein, 111 

, Paris and Brussels, 112, 176, 304 

, Great Western, 117 

, Westminster and Greenwich, 117 
, Petersburgh, andZarskoeselo, 117 

, Croyden, 140 

, Southampton, 140, 220 

, Grand Junction, 223, 373, 375; 



422 



240 



329, 373 



-, Calcutta and Saugor, 240 

-, Havanah and Bambano (Cuba), 

-, Liverpool and Mancedster, 313, 



, Paris and St. German, 320, 373; 
425, 456 

, Stockton and Darlington, 329 
■ , Midland Counties, 373 

, North Midland, 373 

, Birmingham and Gloucester, 373 

, Derby and Birmingham, 373 

, Frankfort and Halle, 39» 

, Berslaw, 392 

Railway, single rail, Emmohs's, $93 i/n ' 
— — , Itussian sledge, 32 

— balance lock, Ilemington's, 446 ^' 

bar, cylindrical, 49 ^ 

— «-- engine spark-airester, SehultiB*§, 96 

..■. -• , Iremottgers, 

415 
Railway engines, Irlshuian's hotioh 6^ 240 

— r ^— , and plisasure carridges, 

<jontri9ted, 315 

■ , first use of, 329 

■ • ' " — , on various railways; 32f9 

-, stationary, pneuniatid,397 



of, q4 %j!^na^ ^ 



Railway fcyste^ 
horses, 44, ^24, Sl5 . , : 

' ■ ''' , in Gciinanjr, 224 . 

conirasted witli, 



hatH 



carriage, 313 

Railway worlts, drnamei^tai, ^3, li6« ^4 / 
Railways, baU<Km«-wii|8.t7^«v«,,^9.... >.. > 

, timbei> tis^olu\'iQ, . .^^ ..-v ,-■ 

', short and fcngv 96 , ; , j ^ 

— — >, expenses of, compared wUh (Qom- 
mon roads, 317 ,. , «i -- . 

■ ' , motion df carriages on, 327 

, Analysia of,.l)y.WMfihaw, 327 . - 

-, projectedtn 1836-7,^29 -. c ^ 



Rain guage. Osier s^ 437 

Rarefaction, theory of,^ 60, 91 . ^' 

Raub^s steam safebr ^palratuS} ^dl 

Regent^s Canal, 63 .. 

Retarder, ooach wheel, 203 .. ' ^ 

Rivers, currents of, 92, J!3 , - ^- 

, (]iuantity of water disdiiaiged, by, 126' 

Rbad scraper, gigantic, 40d 

Robinson Crusoe's Island, 255 

Rope making machinery, Lang's, d^., 2&1 

Ropes, iron wire making, S32 

Rotary steam engine. See Steam Engine 

Rotary motion, Ettrick's double cranky 36B^ 

432 . , 

Royal Academy exhibition, arclutQc^kis:«r415 
Royal Society, Sir H. Davy'i Presidfinc^(4xfv 

4,58,69,308 
" Ruby" steamer, 172 . . .....i< 

Russell, Mr., on the mechanism of wam^i, 

448 .._._._ 

Russian weights and exchange, 60 . 

S. _ , . 

Safety valves, steam boiler, 191, 344 
Salt, preservation of timber by, 420 . 
Sandwich Islands, 276 ... 

Satellites, deposit of, on eafths surface^ See 

MacJcintoaVs ^eory ;..'..-: 

Savery's steam engine, 106 . . ^ .. 

ScaJds, cures for, 124,434 . „„. ^„..-.„ 
School of Design, new* 131 . . ... 
Sdence in Calcutta, 288 
- Parliament, 320 



Scientific knowledge of tbo aneiuei^^..^ 
Sculpturing machinery, Cl^verJtQQa, 45^ , 

Sea guage, on the constrnqtionof ihsuJ3u? 

Sewalik HUls, organic remains in, 2^ ; ■},-, 
Shalder's fountain puny^, 24 ^ 



Ship's cautchouc caulking for, 2551 .^ 

Shire's improved orrery, 179 ^ 

Shoals, conveying rafts &d».pj«|er^^^..[^^, mas'''. 
Shutters, Bunnett'^' revolving; l,7yf,jMfii roaiV 
Silicate of potass, fdrmula ^orBrep/^J|,]S4i> 
Silt, q-uantity of, in wateys pf theMeraey^ 

Silk worm rearing apparatus, ll^^ljl, .n^., y 

new food for, 319 • .;>..v ojaij.'^ 

Single rail railway, Emmons'a, 3^2 \ 
Sledge railway, ItUssian, ^2 



Railway tunnels, reports on salubrity of, 27 Smelting furnace, Deakin's improved, 130 
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Smithfield market, removal of, 114 

Smiths forge, African, 413 

Smoke, Coad^f plan for coninunuig, 374^ 394 

Soanaau museum regtilationg, 89 

Soda for manure, 319 

Solttf light, analysis of, 238 

Sound, transmission of, 311 

Spao^, theory Of, 133 

Spark arrester, Sehulti-s, 90 

Speaking trumpet, Sir S. Borland's, 310 

Spikes, adhesion of timous shaped in woods, 

»1,'303 
Spontaneous combustion, instances of, 143, 

160 
Spots on (ybject glasses, 154 
Springs, carriage, 276, 326 
Square, double acting set, 217 
Statistics, Parliamentary, incorrectness of, 42 
Steam, heating apartments by, 14, 47 

, generation of, 28, 138 

, expansive, appfication of, 119, 447 
■ ■. cost and limits of power of, 313 
Steam boiler, Braithwaite and Ericsson's, 
22, 47, 156, 389 

, Bennett*s, 155, 388 

^ Perkins's, 156 

• , copper, 174 

• ■■■■' iM 1 ^ explosions. See ExploiUmt, 

■■ water guages, 190, 344 

■ apparatus for reguUting sup- 
ply Of 'water to, 362 
Steam car^ges and horse oarriages con* 

trasted, 315 
Steam engine, French claim to the myention 
««tfthe;ia4' 

, expansive, 119, 332 

— , , Bennett's, 155, 388 

— , syphon to supply, with water, 

---, Nollett's improved, 376 
— duty, Cornish, 331,379, 447 
-, rotary, Woodhouse's, 241, 



165 



269, 295, 366, 417 



-, Beaie's, 269. 366 
•,GaUoway's, 295,417 



• dynamometer, 15 
- ftiel, turf for, 376 



Steam navigation to America, 80, 155, 187, 
288, 341,'3«9,398,414 

-, India, 320,398, 414 



of, IW* 



-, Prench claim to invention 

-, in Sweden, 320 
-i— , India, 408 
-, Switzerland, 424 



Steam plough, Heathcoat's, 255 
Steam rhetoric, American, 376 
SttJtanWfBty valves, dimensions of, 191, 345 

— ^ — '^ '' — — , Raub's, 361 

Steam tug, Symington's, 123 
Steam v^tikrting fan, Ericsson's, 23 
Steam vessel " Ruby," 172 

■ ■ s Great Western, 187, 288, 414 



Steam-vessel, " Victory," 187, 342, 415 
■ ■ , Joxiathan Hull's* 220 

, Medea, 342 

— , Private A, 342 

, Dundee and Perth, 342 

■ ■ , Enterprize; 340 

, Coljimbus, 343 

, Atalanta, 414 

. ■ ' — > Waterford or Semi^ami#, 415 ■ 

, Berenice, 415 

Steam vessels, e$tii]|gttishing fo^es in, 202, 
233, 424 

caisBoonf, ^r stopping holes 



in, &c., 405 



, steering from t)ie bow, 406 
, speed of. In America, 430 



Steam voy^e up. the Niger, Laird and Old- 
field's, 411 
Steam waggon, Boydell's, 176 
Steel, how to magnetise and temper, at the 

same time, 254 
Steel violin bows, 415 
Steering steamers from the bow, 406 
— — - compass, Ettrick's improved, 409 
Stephenson's safety paper, 160 
, Mr. R., report on Capt. Al- 

derson's report on Brighton Railway, 390 
Stinkwood, durability of, 418 
Stomach, causes of death from a blow on 

the, 452 
Struves, Professor, Astronomical Observer- 

vations. 30, 146 
Sturgeon's magnetic engine, 240 
Styloxynon, Cooper's patent, 185 
Submarine navigation, early attempts, 364 
" Suburban Gardener," Loudon's, 165 
Sugar, beet-root, 32, 112, 176 
Sun flowers, uses of the, 319 
Surveying instruments new, 128, 187 
Sweigger's galvanic experiments, 204 
Swing wheel dividing apparatus, Hynam'8,98 
Sycamore, adhesion of nails in, 304 
Symington's, Mr. W. Sen., invention of 

steam navigation, 108. 
Symington's steam boiler, 1^8, 219 \ plan 

for extinguishing tx&i in steamers, 202, 

233, 424 
Syphon, large, for supplying steam boikrs, 

165 * 

T, 
TaUors' work table, 115 
Talfourd's, Sergeant, Copyright BUI, 169, 

196 
Tanning, improved method of, Lodter's, 94 

, Emery's, 95 

Teak, African, durability of, 418 
Telegraph, electrical, 318, 360 

, CoL Gold's, 436 

Telescope glasses, spots on, 154 

Thames Tunnel, Parliamentary gramt to, 251 , 

350 
Theory and practiee in arts and mauufiu;- 

toren, 236, 277 
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Thermometer, Ettrick'a improved, 268 
Thome, Mr. Joshua ; geological arguments 

in favour of Mackintosh's Theory, 2, 83, 

182, 291, 395 
Tides, Mr. Lubbock's observations on, 437 
Tillej's metallic garden engine, 225 
Tin ores, calcination of, 237 
Tomlinson, Mr. C, on the action produced 

on water by heated metals, 28 
Toothache, kreosote, a remedy for, 435 
Town chariot, Adams's equirotal, 290, 317, 

340, 367 
Trade, progress of, between England and 

America, 442 
Trades exdseable, number of licenses granted 

for, 43 
Trades Unions, causes and effects of, 314 
Travelling, cheap, 80 

, ancient, 274 

Travelling carriages, 316 

Trees, full grown, transplanting, 80 

, experiments- on of growth of, 452 

Treffos pump, improved, 447 
Timnel from Dover to Calais, 408 
Tunnels. See Railway Tunnels and ThamcH, 
Tuns, immense, 319 
Turf, for steam engine fuel, 376 
Turpentine, chip cake, spontaneous com- 
bustion of, 143 

U. 

" Union," explosion of boiler of, steam ves- 
sel, 173, 189, 199, 304, 343 

Ure, Dr., on warming and ventilating apart- 
ments, 12, 21, 47 

Useful Knowledge Society, 74 

Utting's, Mr., Astronomical Tables, 30, 146, 
214, 244, 365, 396, 416 

V. 

Vauxhall Balloon, Cocking's parachute as- 
cent with, 258 

Vegetable physiology, experiments in, 452 

Vegetation, effects of climate on, 424 

Velocipede, theory of the, 340 

Ventilating apartments, Dr. Ure on, 12, 21, 
47 . ' » » 

, Bernhardt's system. 



W. 



151 



-, by spiral screw, 295, 



386,417 

Victoria, Queen, authograph of, 312 
Violin, bows, steel, 415 
Vision, phenomena of, 311 



Waggon unloading platform, 68 ; 
Warming apartments, 12, 21,47, 151, 350 
Water for fuel, 11,313 
, action produced on, by highly heated 

metals, 28, 138 

, power from the decomposition of, 313 

, raising, hydraulic pendulum for, 346. 

See Pump, 
Waves, Mr. Russelon the mechanism of, 448 
Weather Predictions, Murphy's, 208, 232, 

392 
Weaving by hand and steam power contrast- 
ed, 253 

, African, 413 

Weighing machines, hydraulic, 148,184, 229 

Weights, Russian, 60 

Wellington, equestrian statue of, 144 

Wells, Artesian, 240 

Wheel carriages, introduction of, 272 

Wheels, best mode of making, 326, 367 

Whewell's History of the Inductive Sciences, 

233 ; anemometer, 437 ; on the changes 

of level of land and water, 439 
Whishaw's Analysis of Railways, 327 
Waiiam IV, autograph of, 312 
Willoughby's, Lord, peat pressing machine, 

194 
Windmill pump at Islington Market, 113 
Window sash suspender, Cowell's, 15 
Window shutters, Bunnett's iron, 177 
Wire covering machine, Ettrick's, 65 
Wire ropes, manufacture of, 332 
Wivell's fire-escape 10, 73, 88, 161, 203 

227, 345, 380 
Wollaston's, Dr., differential barometer, 21 
Woodhouse, Mr. J., iron navy, 231 ; rotar 

steam engine, 241, 366, 417 ; on steam 

boiler explosions, 266; parBchute de- 

scente, 308 
Woods, adhesion of spikes in various, 281 , 303 

, durability of various kinds of, 418 

Worcester's" Marquis of, invention of the 

steam engine, 106, 184, 227 
World, vo3rage round the,Buckinghams, 350 
Wright's pin making machinery, 248 

Y. 

York Cemetry, mourning coach and hearse, 
264 



Zamboni's galvanic experiments, 204 
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